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The Chemical Exposition 

American chemical industry at high pressure is the 
impression gained by the visitor to the Third National 
Exposition of Chemical Industries. Excelling in mag- 
nitude and importance its two predecessors, the Ex- 
position fitly typifies the wonderful growth and progress 
in industrial chemistry during the past year. Combin- 
ing the exhibits with moving pictures of metallurgical 
and chemical industry and the technical sessions of 
chemical societies, the Exposition afforded educational 
possibilities unsurpassed in so small a time and area. 

A number of features strike even the casual visitor 
and are worthy of brief note. First, the exhibits from 
the South made a deep impression regarding the present 
development and future possibilities of industrial chem- 
istry in that part of our country. With raw materials, 
labor and power at hand in contiguous districts, the op- 
timist of the South may be pardoned if he counts his 
region the greatest undeveloped asset of our country, 
and considers the present development to be trifling in 
comparison with future promise. Many of the southern 
exhibits were made by railroads and cities, indicating 
the strong forces that are behind this future develop- 
ment. 

Another outstanding feature was the exhibition made 
by the related elements of the dyestuff industry. One 
was impressed with the great increase in by-product 
coking and the utilization of by-products for dye-mak- 
ing. Coal as a chemical microcosm was never displayed 
to better advantage than in the variety 
shown at the Exposition. 

From a metallurgical point of view the exhibits dem- 
onstrated remarkable progress in the manufacture of 
alloys for chemical purposes. The ability of the metal- 
lurgist to meet industrial demands, in the quality and 
quantity of alloys produced, as well as in the size of 
castings, is apparently without reasonable limit. The 
great quantity of commercial-size units of apparatus 
shown on the floor gave substantial evidence of what is 
being done. We look forward with pleasure to the 
fourth Exposition next vear. 


of exhibits 


American Business Mobilized 


Looking not only at problems pressing for immediate 
solution at Washington but also to the future relations 
of business and the Government, capital and labor, in- 
ternational business relations and such problems as 
government ownership of public utilities and the future 
of foreign trade, the recent War Convention of the 
Chamber of Commerce of the United States at Atlantic 
City was an important event. One gains the impression 
that the American business man of large affairs is view- 
ing the future with a liberal attitude and breadth of 
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that considers the progress of human society 


rather than narrow selfish interest. 


vision 


The old order changes rapidly, and the demand of the 
the 
narrow partisanship on the part of conflicting and com- 


hour as well as of future is an abandonment of 


peting interests. Changed times and conditions de- 
mand changed policies; patriotism as well as common 
sense call for harmonious action; race welfare is rec- 
ognized as the paramount consideration of the hour. To 
bend business energies along these lines and subordi- 
nate many of the issues that formerly occupied atten- 
tion, is the task which American business has set for 
itself. 

The winning of the war is the first consideration and 
business realizes that this is more essential than mak- 
ing money. This is no time for capital to profiteer nor 
for labor to demand the closed shop; and if, out of a 
frank consideration of the war-time responsibilities of 
both parties we can emerge with clearer and broader 
vision and find common meeting ground, the war will 
have worked a change worth while. 

Looking to the future of foreign trade and inter- 
national relations of the United States, the convention 
emphasized the future necessity of shipping manufac- 
This 
been impressed on the metallurgical and chemical in- 
dustries as a the should receive 
thoughtful consideration for the future. With regard 


to minor as well as major, and rare as well as com- 


tured products instead of raw materials. has 


result of war, and 


mon, metals and products, the necessity of manufacture 
has become apparent. In this respect metallurgical 
and chemical ability is in advance of manufacture. We 
have the brains and ability awaiting financial and busi- 
ness arrangements. To-day metallurgy and chemistry 
are forward-looking industries, manned by able and 
competent men, and needing only financial co-operation 
and business organization for their firm establishment. 
With this co-operation we shall be able to meet the de- 
mand of business for industrial independence. 


Scientists and Engineers in the National Defence 

During the Washington meeting of the Electro- 
chemical Society in the spring of 1916 the writer asked 
a friend to accept with him the invitation of the direc- 
tor of the Geophysical Laboratory to inspect their 
building and equipment. His friend declined saying 
something like “Why should I go over there? They 
have nothing but a lot of highbrows trying to find out 
how hot it is in the center of the earth.” ‘Meeting this 
body of real scientists and imbibing their enthusiasm 
for their work, however, was undoubtedly the most in- 
spiring privilege of the occasion. 

It is to be hoped that the ultra-practical man who 
didn’t care how hot it was half way through the world 
could have attended the Boston meeting of the Ameri- 
can Chemical Society and heard Dr. Day recount how 
this same group of men with their precise equipment 
and extraordinary learning were able to formulate and 
produce in the United States optical glass equal to any 
used in Europe, and in the amazingly short period of 
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five months. Could he appreciate the immense value 
of this achievement, he would humbly thank Heaven for 
those same men who are giving their lives to the study 
of silicate minerals, ternary equilibria, and such other 
cryptic things. 

The army officials of England and France felt much 
as my hard-headed friend toward the mobilization of 
the engineers into the trenches. Why should a chemist 
be kept rattling his smelly test tubes, or an engineer 
squinting through his transit when two-legged rifle 
Why, indeed? The 
answer was not altogether clear until sickening loss of 
human life had resulted from gas attack and from lack 
Then, when it was nearly toc 
late, the engineer was put into his real job; the chemist 


men were needed in Flanders? 


of powder and big guns. 


started that flow of powder and gas which bids fair t 
overwhelm the enemy, the metallurgist produced that 
unending trail of guns and shells, big and little, while 
the humble surveyor mounted his “solar” on the top of 
a howitzer, peeked at a friendly sun or star, and sent 


a) 


the shells along their true courses. 

While America is profiting by the experience of our 
Allies in many ways, the authorities seem to be blind 
The 
President has indeed issued regulations regarding the 


to the special value of technically trained men. 


exemption of medical students and hospital internes 
and it is not entirely apparent why such additional pro 
vision should not be made for other technicians. 
ing from the results of the activities of the Nationa 
Engineering Societies, those in charge have not yet 


Judg 


awakened to the urgency for action. 

How they can continue in this attitude is a puzzle; 
consider for instance the list of exports forbidden t 
the enemy. These may be classed in the following gen- 
eral divisions: 
bullion and money; chemicals; machinery; scientific 
and sanitary equipment; metals and ores; paper; rub- 
ber; fuel; foodstuffs; beverages; wood; clothing and 
fibers; earths; hides; organic products. The chemists 
or metallurgists are indispensable in no less than nin¢ 
of the seventeen divisions either as king pins or foun- 
dation stones. Or examine the list of regulated ex- 
ports to neutral countries and to the allies of the 
United States given on another page. Without the 
chemist or metallurgist no less than 121 out of the 206 
items would be non-existent. Again, the most recent 
English list of absolute contraband contains 232 chem- 
cal or metallurgical products in a total of 339. 

Surely if these materials are to be rigidly conserved 
as essential to the conduct of the war, is it not as 
necessary to place similar export limitations upon the 
brains which cunningly fashion them? 


arms and ammunitions; transportation 


Assimilating Alien Labor 

One of the most effective and important bits of work 
done by the Y. M. C. A. in mining camps and among 
aliens generally is instruction in speaking, reading nd 
writing English. A knowledge of English on the part 
of foreign-born labor may be regarded as fundamen'a 
to the later acquisition of those ideas and ideals, «us 
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toms and habits that we wish to inculcate in order to 
make a democratic American citizen. Speaking offi- 
cially in his annual report for 1916, the president of 
the American Smelting & Refining Company says: “In 
the very serious and important matter of dissemi- 
nating American ideals more thoroughly in the minds 
of our foreign-born labor, we are trying various meth- 
ods of inducing the men to learn to read and speak 
English.” This sentiment will probably find approval 
among high and subordinate officials of other com- 
panies, large or small, that have to deal largely with 
alien labor. 

A common medium of expression seems essential to 
the mutual welfare of men who are are associated in- 
dustrially, but who normally speak different tongues. 
It becomes a common point of contact and encourages 
closer relations. As an ideal means to this end we have 
had the suggestion of a universal language, and a num- 
ber of engineers have from time to time interested 
themselves in Esperanto. Lacking the immediate at- 
tainment of such an ideal, however, the next best step 
is to familiarize the foreigner with the language of his 
adopted country. This is not merely to enable him to 
understand orders and perform his work intelligently, 
though that is essential; but there is the need of broad- 
ening his understanding and inculcating our ideals of 
government and citizenship. At the same time it is de- 
sirable that he be able to express his own ideas, hopes, 
aims and ambitions in terms intelligible to us. The 
lack of a common medium of expression is often the 
cause of misunderstandings of a minor nature which 
later may have grave consequences. Matters in dispute 
are not readily explained, and trouble is easily fo- 
mented by unscrupulous agitators speaking in a for- 
eign tongue. 

The problem in Colorado is being approached in a 
way that promises much for the future of industry in 
that State. The idea was suggested by Paul Lee El- 
lerbe, chief examiner of the U. S. Naturalization Bu- 
reau, Denver, as a result of the difficulties encountered 
by him in properly preparing aliens for naturalization. 
The aid of the extension department of the State Uni- 
versity was enlisted, and classes have been organized in 
the industrial and mining centers of the State where 
foreigners are given instruction in English and citizen- 
ship. These classes are under the general direction of 
the extension division of the University, and are visited 
periodically by a field representative. The instruction 
is given by competent and interested citizens of the 
several localities, who devote several evenings a week 
to the work and find a wholesome response to their ef- 
forts. The idea is susceptible of elaboration and ex- 
tersion to include elementary instruction in other sub- 
jects. State Universities and Schools of Mines are the 
logical mediums for the work, while mining and in- 
dustrial companies can and do co-operate by affording a 
place for meeting or contributing to the expense of in- 
struction. The work is elementary, but fundamental 
in its importance as a factor in the assimilation of 
foreign-born labor into our body politic. 
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The price of silyer has had a rapid rise of late, pass- 
ing the dollar mark on Sept. 14, when the New York 
quotation was $1.005 per ounce. This fulfills the pre- 


’ 


diction of “dollar silver’ made shortly after the be- 
ginning of the war, when it became apparent that the 
demand for gold would exceed the available supply and 
that silver would be needed as additional currency. To 
silver-producing districts such as Cobalt and Tonopah, 
this increase in price will come as a welcome offset to 
the extraordinary costs of mining and milling which 
have mounted rapidly in the past year. The change 
has not come as quickly as some predicted and hoped, 
but it has arrived inevitably in accordance with eco- 
nomic laws. 

A shortage in the production of silver and the hoard- 
ing of a diminishing supply of gold are the fundamen- 
tal reasons for the enhanced price of the former. Prior 
to 1893, when the Indian mints were closed to the 
coinage of rupees on private account, the import of 
silver into India was four times that of gold. India 
became known as the “sink hole” of silver, for once 
the metal was imported it never came out again. This 
condition then gradually changed as imports of gold 
into India increased as those of silver fell off. Absorp- 
tion and hoarding proceeded until India became a “sink 
hole” of gold instead of silver. Hoarding also has oc- 
curred in other countries in recent years. 

The enhanced value of silver has created an anoma- 
lous condition in the coinage of several governments, 
because the bullion value of silver coins has exceeded 
their value as circulating media of exchange. Thus 
the bullion value of the Honduras peso is now about 
75 cents, whereas its gold value has long been quoted 
as 44 cents. The government is reported as meeting 
the situation by reminting the 250,000 pesos now in cir- 
culation into new coins of half the former silver con- 
tent, thus creating 500,000 pesos of new currency. The 
new coins are to be accepted by the government in pay- 
ment of custom duties and other obligations. Similar 
difficulties are encountered in Mexico, that peso being 
now worth about 75 cents gold. The Philippine peso 
also is above par, and regulations are in effect prevent- 
ing its exportation as bullion. In the United States 
we are not yet confronted with a similar condition, for 
silver will have to sell at $1.29 per ounce before the 
price will equal our coinage value or parity with gold 
at a ratio of 16 to 1. 

The general situation is well reflected in mining and 
metallurgical activity. Gold producers are confronted 
with the problem of meeting increased costs without be- 
ing able to realize more for their product; and manu- 
facturers of mining and milling machinery report a 
dearth of inquiries from new or prospective gold pro- 
ducers. Silver mines, on the other hand, are enjoying 
an approach to prosperity, with an increased price for 
their product with which to meet abnormally high costs 
of operation. In due time we may look for greater ac- 
tivity in silver mining if the price for the metal holds 
close to the dollar mark. 
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The Western Metallurgical Field 


Settlement of Montana Copper Strikes 

Sept. 17 was the date fixed for resumption of work 
in Montana following the labor strikes which affected 
the Anaconda Copper Mining Co. at its mines in Butte 
and reduction works at Anaconda and Great Falls. 
Based on a monthly production of about 29,000,000 Ib. 
of copper it is estimated that the strike has delayed 
production to about 75,000,000 Ib. 

The strike was initiated through trouble occurring 
about two months ago between the electrical workers 
and the Montana Power Co., the men asking for $6 in- 
stead of $5 per 8-hour day, and for five and one-half 
days per week. 

The power company was reluctant to grant all de- 
mands, and the men succeeded through union organi- 
zation in arousing the mechanics of the Anaconda 
Copper Mining Co. to make certain demands on Mr. 
John Gillie, general manager. The exact wording was 
as follows: 

“Unless the mining companies will bring pressure to 
bear to have the Montana Power Company grant their 
demands; and the mining companies grant the de- 
mands recently made by the miners, the members of 
No. 65 employed by the companies will be pulled off.” 

Mr. Gillie refused the demand and the electrical 
workers walked out. 

On June 12 a general strike was called among the 
miners in Butte, which was not very effective until 
picketing was started. Both men and women among 
the Finns and Austrians participated in the picketing 
with the result that only about 50 per cent of the men 
reported for work. About this time the Anaconda 
company offered a new scale of wages, presented here- 
with, and work was resumed at the mines. An at- 
tempt was made to put a quietus on the I. W. W. ele- 
ment by men who took affairs into their own hands 
and lynched one of the disturbing leaders. Later, how- 
ever, the I. W. W., encouraged by foolish remarks 
made by Miss Jeanette Rankin, Congresswoman from 
Montana, went to Anaconda and succeeded in per- 
suading the smeltermen to quit work. The smelter 
was accordingly closed on Aug. 24, and the mines 
were again forced to close. The walk-outs on the part 
of individual unions were in spite of the fact that 
the Metal Trades Council, comprising twenty-one 
unions, had previously passed upon and accepted the 
wage-scale offered by the company. 

Mr. W. H. Rogers, federal mediator, made an in- 
vestigation of conditions and on Sept. 11 a general 
meeting was held at Anaconda at which the unions 
voted to reconsider the new wage scale. The result 
was the acceptance of the company’s proposal and a 
general signing of cards requesting resumption of 
work. About 30 per cent of the normal crew reported 
for the day shift on Sept. 17, and it is expected that 
conditions will steadily improve. 


Activity in the Missouri-Kansas-Oklahoma District 


Visitors to the St. Louis meeting of the American 
Institute of Mining Engineers are to be treated to a 
trip through the wonderful zinc-lead districts of Mis- 
souri, Kansas and Oklahoma. Local committees are 
now busy preparing a souvenir book on the district, 
which is sure to reveal a condition not fully appre- 
ciated. As a forerunner to this, we note that the 
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ANACONDA COPPER MINING CO. 
COMPARATIVE WAGE RATE OF PRINCIPAL OCCUPATIONS AT THE MINES 
AND REDUCTIONS WORKS,—BUTTE, ANACONDA AND GREAT FALLS 


Sturpine Scare Basep on THe Price or Evectrotytic Copper 


17e 19¢ 2le 23¢ 
and = = and and 
Und. | Und. | Und. 

19¢ 2le 23e 


Old seale miners, all un- 
derground men en- 
gaged in mining 

New scale for same 


Old seale for miners in 
shaft, station cutting 
and winzes 

New scale for same 


Old seale blacksmiths, 
carpenters, machinists, 
electricians, boilermak- 
ers, painters 

New scale for same 


Old = scale, 
craftsmen 
New scale for same 


helpers for 


Old seale, 
gineers 
New scale for same 


stationary en- 


Old seale, hoisting engi- 
neers (first motion 
New scale for same 


Old scale, hoisting engi- 
neers (geared 


New scale for same 


Old scale, boiler cleaners 
New scale for same 


Old scale, boiler cleaners 
helpers 

New scale for same 

Old seale, diamond drill 
runners 

New scale for same 


Old seaie, firemen 
New scale for same 


Old seale, laborers, spe- 
cial 
New scale for same 


Old seale, laborers 
New scale for same 


Old seale, drivers, loco- 
motive, surface 


New scale for same 


Old scale, pumpmen 
New scale for same 


Old scale, shift bosses 
New scale for same 


Old scale, station tenders 
New scale for same. . 


Old scale, teamsters and 
stablemen 3.25 35 3.5 3.50 
New scale for same . b 4.00 


Old scale, tool sharpeners 5 5 4.25 
New scale for same 50 . J 5.25 


(The foregoing schedule does not stop at 31 cents, but 
continues as per the foregoing increase at the rate of 25 
cents for each 2 cents as high as the market price of copper. 
The column headed “25c. and Under 27c.” represents the 
wage scale at the present time.) 


statistician of the Joplin News-Herald has compiled the 
total value of the metal output of the district since 


records first were kept. From 1859 to the present, 
including the first seven months of 1917, he estimates 
a total production value of lead and zinc amounting 
to $354,658,243. Extraordinary conditions this year 
account for $26,204,685 of the total. 

Among the new mills and smelters planned in the 
district are a 600-ton mill for the U. S. Smelting ©o., 
and one of 800 tons capacity for the Brown & Head 
Zinc Co. Both are announced as the most modern 
concentrators in the district, using ball mills for re- 
grinding, and flotation for fine concentration in addi- 
tion to the customary rougher and cleaner jigs and 
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tables. Announcement also is made of the construc- 
tion of a new smelter, the first in the Oklahoma section 
of the tri-State field. This is being erected by the 
Ontario Smelting Co., near Quapaw, Okla., and is ex- 
pected to be in operation within eight or ten weeks. 
It will have five furnaces with a capacity of 600 tons 
of ore per week. There are at present four other 
active lead smelters in the district: at Galena, Webb 
City, Joplin, and Granby. 


Price Fixed for Copper 
President Wilson approved on Sept. 20, an agree- 
ment between the War Industries Board and the cop- 
per producers, to furnish metal at a price of 2312 cents 
f.o.b., New York City. The official statement follows: 


After investigation by the Federal Trade Commission 
as to the cost of producing copper, the President has ap- 
proved an agreement made by the War Industries Board 
with the copper producers, fixing a price of 23% cents 
per pound, free on board, New York, subject to revision 
after four months. Three important conditions were im- 
posed by the Board. First, that the producers would not 
reduce the wages now being paid; second, that the oper- 
ators would sell to the Allies and to the public copper at 
the same price paid by the Government, and take the 
necessary measures, under the direction of the War In- 
dustries Board, for the distribution of the copper, to pre- 
vent it from falling into the hands of speculators, who 
would increase the price to the public, and third, that 
the operators pledge themselves to exert every effort 
necessary to keep up the production of copper to the 
maximum of the past, so long as the war lasts. 

The War Industries Board felt that the maintenance 
of the largest production should be assured and that a 
reduction in wages should be avoided. The stipulation 
that present wages shall not be reduced compels the 
maintenance of the highest wages ever paid in the in- 
dustry, which without such stipulation would, with the 
reduction made in the price of copper, be reduced under 
the sliding scale so long in effect in the copper mines. 
Within this year copper has sold as high as 36 cents 
per pound, and the market price would now be higher 
than it is had it not been well known for some weeks 
that the Government would fix the price. 

The principal copper producers throughout the coun- 
try have evinced an admirable spirit and for weeks 
have promptly supplied every request of the Govern- 
ment for copper without awaiting decision as to price 
and agreeing to accept the price which the board should 
ultimately fix. The proper departments of the Govern- 
ment will be asked to take over the mines and plants 
of any producers who fail to conform to the arrange 
ment and price, if any such there should be. 


Steel Corporation Increases Wages 


The United States Steel Corporation announced that 
the wages of its employees would be increased 10 per 
cent on Oct. 1. Approximately 275,000 men will be af- 
fected by this, the second wage advance of the year, 
and the fifth since Feb. 1 of last year, each being 10 
per cent. The successive increases will make the daily 
or monthly pay of the employees 60 per cent higher 
than it was at the end of 1915. 

It is estimated that the various subsidiary companies 
employ about 200,000 day laborers who are now get- 
ting an average of $3 a day for ten hours’ work. The 
increase on Oct. 1 will amount to 30 cents a day for 


y 
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this class of employees and will cause an aggregate 
increase of the corporation’s annual pay-roll of ap- 
proximately $18,000,000. 

The Steel Corporation let it be known on the oc- 
casion of the wage increases last year that the rising 
cost of living and the desire of the employers to let the 
workers share in the abnormal profits of the period 
were the moving factors. Voluntary expansion of the 
payroll has had influence in keeping the men satisfied, 
as the corporation has had no serious labor difficulties 
since the war began. 


Company Reports 


In the accompanying table we present comparative 
figures on important items taken from the 1916 annual 
reports of several large copper companies, all of which 
are engaged in the mining and concentrating of low- 
grade copper sulphide ores. Other interesting facts 
which cannot be tabulated are given below. 

Chino Copper Company's mill at Hurley, N. M., was 
built originally for a capacity of 5000 tons per day, 
but subsequent improvements in operating methods 
finally raised the capacity to a daily average of 8455 
tons in 1916. In that year further improvements were 
inaugurated, and the construction of two new sec- 
tions was begun. The full effect of this work prob- 
ably will not be felt until the latter part of 1917. One 
of the sections and part of the other will supplement 
the original grinding equipment by an extensive in- 
stallation of fine-grinding machinery and some con- 
centrating machinery for the sulphide ores. A part 
of the second section will be devoted to the treatment 
of partly oxidized ore as long as such material is pro- 
duced, after which it will be converted to the treat- 
ment of normal sulphide ore. It is estimated that the 
seven-section plant will have a daily capacity of 12,- 
500 tons. An experimental plant of 100 tons daily 
capacity was constructed for investigation of the 
treatment of all classes of ore, and has afforded valu- 
able information. A plant of 1000 tons daily capacity 
also has been built for the re-treatment of accumu- 
lated tailings, and when it has been run for a sufficient 
time to determine the best method of treatment it is 
the intention to increase the capacity to 5000 tons 
daily. 

Ray Consolidated Copper Co. conducted during 1916 
a campaign for greater capacity and impreved metal- 
lurgical results. The effect was not apparent until 
the third quarter of the year, when both tonnage and 
extractions were the highest ever attained for a quar- 
terly period. Further improvements are under way, 
and when completed will permit of better treatment 
of a larger tonnage than ever before. The original 
capacity of the mill was 6000 tons daily, but this will 
be raised to approximately twice that tonnage, and 
with better extraction than has been accomplished at 
any previous time. 


Jtah Chino Ray Inspiration Miami Braden 

0 eee ee eee. on . 369,854,558 94,490,936 93,373,226 91,789,120 50,400,000? 219,680,000 
Qe ae ca chet lkce cet tchaneakancawenenwane 1.41 1.655 a §=—( Aen. 86 ae 2.19 
Ore . ee ae eee ee eee ee ee 10,994,000 3,094,400 3,332,340 5,316,350 1,842,017 1,362,629 
Daily average, tons... «Wil iet EES A AE a te A OLA ANE | ,038 8,455 9,105 14,850 5,07 3,723 
Per cent copper......... ee nn bt ine ah a 1.435 1.83 1.607 1.548 2.0 2.13 
Concentrates, tons ..... en (sua nee eiete! °. wena 254,852 ld) ar 66,289 117,984 
i CR ON te oka al athe we ec oun Rw ens 18.71 14.82 a za. ——” =~ —tsés ww 
Copper produced, pounds...................ccceeccee 196,752,631 75,551,376 75,182,915 119,431,389 56,3351038 ...... 

Ul RE a ee ee 62.34 66.59 70.2 74.86) 73.88 75.07 
CT A OO OU. GN ok on c's ese hi vowdceeees 37.82 64.00 ar wench a )=——t«—«sn ge 
Cost of copper, cents per pound........................ 6.95 8.70 10.13 8.67 $.52 8.03 


‘Extraction of sulphide copper was 90.95 per cent; of oxide, 16. 


per cent. 


16,400,000 tons at 2.4 per cent; 28,000,000 tons at 1.06 per cent; 6,000,000 tons at 2 per cent. 
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Inspiration Copper Co. brought the eighteenth sec- 


tion of its mill into operation on Feb. 21, 1916. Flota- 
tion plays a large part in the metallurgical scheme at 
this mill, and as a consequence the recovery on sul- 
phide copper ore was 90.95 per cent. The recovery on 
oxidized ore was but 16.6 per cent. The flotation con- 
centrate carried 37.5 per cent copper and the table 
concentrate 11.23 per cent. Steel ball consumption per 
ton of ore treated was 1.76 lb. Flotation oil consump- 
tion per ton of ore milled was 1.286 lb., of which 1.2 
lb. was coal tar and the balance other oils. Two addi- 
tional sections of the mill were started in 1916, mak- 
ing 20 in all. The completed mill will have a capacity 
of about 18,000 tons per day, while the mine is in 
condition to supply 20,000 tons daily. Active experi- 
mental work was undertaken during the year on the 
treatment of oxide ores, of which the company has 
about 20,000,000 tons in reserve. A leaching scheme 
is now being tried out in a small plant. 

Miami Copper Co. expects ultimately to bring its 
concentrating plant to a daily capacity of 6000 tons 
through changes in the mill, as determined from the 
operation of a 100-ton test mill. Changes will consist 
mainly in the increase of grinding capacity and pro- 
vision of treatment facilities to handle the increased 
tonnage of more finely ground ore. Intermediate crush- 
ing rolls will be replaced by Hardinge conical mills, 
and the present fine-grinding mills by similar machines 
of greater capacity operating in closed circuit. All 
changes are expected to be completed by the close of 
1917. Encouraging results have been obtained from 
experiments on treatment of oxidized copper ore, and 
a process is being tested on a large scale. 

Braden Copper Co. states in its annual report for 
1916 that the mill recovery has been greatly improved 
by the new air cells, and that the mill capacity is 
now about 5000 tons daily. In view of the large ore 
reserves, the management has considered the ultimate 
enlargement of the plant to 10,000 tons daily. Owing 
to a failure of the tailings dam in June, a new tailings 
dump has been secured about eight miles by flume line 
from the mill. This site has capacity for 200,000,000 
tons, and will permit of safer and cheaper tailings dis- 
posal. The proposed enlargement of the concentrating 
mill made it necessary to change the location of the 
proposed new smelting plant from Sewell to Caletones, 
seven miles distant. Concentrates will be transported 
from mill to smelter by aerial tramway. A new de- 
partment has been organized for welfare work among 
the company’s employees. A sum of $2,000,000 has 
been set aside for the organization and operation of 
this department, which will look after housing, sani- 
tation, amusements, education, and safety of a popu- 
lation of about 10,000 people. 





Steel Prices and Priority Rules 


A formal announcement was issued Sept. 24, regard- 
ing the price of steel and allied products, as follows: 


The President has approved an agreement between 
the War Industries Board and the steel men, fixing the 
following prices, which become effective immediately, 
and are subject to revision Jan. 1, 1918: 


[ron ore, lower lake ports.......... $5.05 per gross ton 
CE GEE: Sv oseviccccsvceuWend $6.00 per net ton 
PE BO 66d Oh dO Kens dered cnwcentive $33.00 per gross ton 
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Steel bars, Pittsburgh or Chi- 

WS ccecuccdahiadnuadduneea $2.90 per hundredweight 
Shapes, Pittsburgh or Chicago.$3.00 per hundredweight 
Plates, Pittsburgh or Chicago.$3.25 per hundredweight 

It was stipulated, first, that there should be no re- 
duction in the present rate of wages; second, that the 
prices above named should be made to the public and to 
the Allies, as well as to the Government, and, third, 
that the steel men pledge themselves to exert every 
effort necessary to keep up the production to the maxi- 
mum of the past, so long as the war lasts. 

Measures will be taken by the War Industries Board 
for placing orders and supervising the output of the 
steel mills in such manner as to facilitate and expedite 
the requirements of the Government and its allies for 
war purposes, and to supply the needs of the public 
according to their public importance and in the best 
interest of all, as far as practicable. 

A spirit of co-operation was manifested by the steel 
men, and no doubt is entertained that every effort will 
be made to bring the production as nearly as possible 
up to the extraordinary demands resulting from the 
war. 

It is understood that the prices now quoted will not 
affect existing contracts, at least where war work is in- 
volved, and that pending the time when these contracts 
run out—they are usually for about seven months in 
the steel industry—the average price paid for steel 
will be at least $75 or $80, perhaps somewhat more. 

The United States Shipping Board, through its Emer- 
gency Fleet Corporation, has been paying $50 a ton on 
account for steel plates, pending the announcement of 
the Government price. 

The Navy Department has been paying, under agree 
ment with the steel industry, $58 a ton for plates. This 
price will be maintained for the contracts already en- 
tered into, and the navy will then join the other Gov- 
ernmental agencies, the Allies, and the public in pay- 
ing $65 for its plates. 

Coincident with the President’s announcement, Judge 
Robert S. Lovett, chairman of the Priority Board, is- 
sued a statement placing the distribution of iron and 
steel under absolute control by license. Preference will 
be given to the War and Navy Departments and the 
Emergency Fleet Corporation of the United States 
Shipping Board. Next will come the supply for the 
needs of the Allies. Private interests not engaged in 
war work must wait until the last before obtaining 
supplies. 

The announcement of the board’s plans through the 
Committee on Public Information reads in part: 


Under these regulations all orders and work are 
divided into three classes: 

Class A comprises war work—that is to say, orders 
and work urgently necessary in carrying on the war, 
such as arms, ammunition, ships, etc., and the materials 
required in their manufacture. 

Class B comprises orders and work which, while not 
primarily designed for the prosecution of the war, yet 
are of public interest and essential to the national wel- 
fare, or otherwise of exceptional importance. 

Class C comprises all orders and work not embraced 
in Class A or Class B. 

All orders henceforth will be classed as Class C, 
unless covered by certificates of the Priorities Com- 
mittee. No certificates will be issued for Class C orders. 

Orders and work in Class A will take precedence over 
those in Class B, and both these classes will be given 
priority over Class C, irrespective of the date the orders 
were received. Class A and Class B will, in turn, be 
separated into subdivisions to be designated as Class 
Al, A2, A3, A4, ete., and Class Bl, B2, B3, B4, etc., 
each composed of orders within the class which are 
regarded respectively as of greater moment and to be 
given precedence in accordance with the serial number. 
All materials required in the manufacture of an article 
or in the prosecution of any work will be entitled to 
take the class of such article or work unless otherwise 
specified. 





)CTOBER 1, 1917 


The Regulation of Exports 
The Espionage Act, approved June 15, 1917, pro- 
vides for the regulation of exports in order that the 
United States may its 
more efficiently use its exports and exporting facili- 
ties to aid in the prosecution of the war. 


better conserve resources and 


PURPOSE OF LAW 


The purpose of the law and what is expected to be 
accomplished through its enforcement are probably best 
explained in the statement of the President, issued 
June 26, 1917: 


“It is important that the country should understand 
just what is intended in the control of exports which is 
about to be undertaken, and since the power is vested 
by the Congress in the President, I can speak with 
authority concerning it. The Exports Council will be 
merely advisory to the President. 

“There will, of course, be no prohibition of exports. 
The normal course of trade will be interfered with as 
little as possible, and, so far as possible, only its ab- 
normal course directed. The whole object will be to 
direct exports in such a way that they will go first 
and by preference where they are most needed and 
most immediately needed, and temporarily to withhold 
them, if necessary, where they can best be spared. 

“Our primary duty in the matter of food-stuffs and 
like necessities is to see to it that the people associated 
with us in the war get as generous a proportion as 
possible of our surplus; but it will also be our wish 
and purpose to supply the neutral nations whose peoples 
depend upon us for such supplies as nearly in proportion 
to their need as the amount to be divided permits. 

“There will be little check put upon the volume of 
exports and the prices obtained for them will not be 
affected by this regulation. 

“This policy will be carried out, not by prohibitive 
regulations, therefore, but by a system of licensing ex- 
ports which will be as simply organized and admin- 
istered as possible, so as to constitute no impediment to 
the normal flow of commerce. In brief, the free play 
of trade will not be arbitrarily interfered with; it will 
only be intelligently and systematically directed in the 
light of full information with regard to and 
market conditions throughout the world and the neces- 
sities of our people at home and our armies and the 
armies of our abroad.” 


By the President, of 
917, effective August 30, 1917, 
n two The 


nent of practically all articles of commerce, the export 


needs 


associates 


proclamation of August 


restrictions are listed 


includes the ship- 


mi, 


distinct classes. first 


f which is prohibited to the enemy and its allies, and 
o the neutral countries of Europe; the second class 
ncludes certain commodities, the shipment of which 


s prohibited to countries other than those named un- 
ler the first class. This classification of 
bles this country to maintain a close 


exports en- 
supervision and 
ntrol of exports, with respect to those neutrals within 
1e sphere of hostilities. 


XPORTS TO THE ENEMY AND TO THE NEUTRAL COUNTRIES 
OF EUROPE 
The President’s proclamation gives the following list 
articles, the export of which to the enemy and to 
e allies of enemy countries and to the neutral coun- 
ries of Europe will not be permitted without export 
censes : 


Arms, guns, ammunition and explosives of all kinds, 
machines for their manufacture or repair, component 
parts thereof, materials or ingredients used in their 
manufacture, and all articles necessary or convenient 
for their use. 

Contrivances for or means of transportation on land 
or in the water or air, machines used in their manufac- 
ture or repair, component parts thereof, materials or 
ingredients used in their manufacture and all instru- 
ments, articles and animals necessary or convenient for 


METALLURGICAL AND CHEMICAL 


ENGINEERING 373 


their use; all means of communication, tools, imple- 
ments, instruments, equipment, maps, pictures, papers 
and other articles, machines and documents necessary 
or convenient for carrying on hostile operations. 

Coin, bullion, currency, evidences of debt, and metal, 
materials, dies, plates, machinery and other articles 
necessary or convenient for their manufacture. 

Fuel, food, foodstuffs, feed, forage and clothing, and 
all articles and materials used in their manufacture. 

Chemicals, drugs, dyestuffs, and tanning materials. 

Cotton, wool, silk, flax, hemp, jute, sisal and other 
fibres and manufactures thereof. 

Earths, clay, glass, sand and their products. 

Hides, skins and manufactures thereof. 

Non-edible animal and vegetable products. 

Machinery, tools and apparatus. 

Medical, surgical, laboratory and sanitary supplies 


and equipment. 


Metals, minerals, mineral oils, ores, and all deriva- 
tives and manufactures thereof. 

Paper, pulp, books, and printed matter. 

Rubber, gums, rosins, tars, and waxes, their products, 
derivatives and substitutes and all articles containing 


them. 


Wood and wood manufactures. 
Coffee, cocoa, tea, and spices. 
Wines, spirits, mineral waters and beverages. 


EXPORTS 


TO NEUTRAL COUNTRIES 
THE UNITED 


AND TO THE ALLIES OF 
STATES 


Regulation of exports to neutral countries, other than 
those of Europe, and to countries associated in war with 


the United States, is also effected. 


These exports which 


are prohibited except by license are as follows: 


Lubricating oil 
lantern oil 


Kerosene and gasoline 
including burners 


Food grail flour ind meal 
therefrom 
Corn flour 
Bar 
Rice hour 
Rice 
‘) tr ii and rolle j el s] 
I ind feeds 
) na ¢ une l 
Malt 
eal 
vie = fat 
I alts 
Cott ed oil 
‘ wh ¢ 
Copra 
Cock s, dessicated 
Bu r 
Fis ! inned oF h 
Grea dibl I e¢ 
< veg ib gin 
I ed l 
I in K 
i l and butter 
RR eed oil 
Tallow 
llow candles 
stearic i t 
Sugar 
(glucose 
Syrup 
Molasses 
Pig iron 
Ferrosilicon 
Spiegeleisen 
Steel ingots 
Steel billets 
Steel sheet bars 
Steel blooms 
Steel slabs 
Iron and steel plates, including 
ship boiler tank and all 
other iron and steel plate 


one-eighth of an inch thick 
and heavier, and wider than 
six inches 
Iron and steel structural shapes 
Channels 
Beams 
Angles 
Tees, and Zees, all sizes 
Fabricated structural iron and 
steel, including beams, chan- 
nels, angles, tees, zees, and 
plates, fabricated and 
shipped knocked down 
Scrap iron and scrap steel 
Ferro-manganese 


Guano 
Hummus 
Hardwood 
Soot 
Anhydrous ammonia 


ashes 





Aeronautical machines and in- 
struments, parts and acces- 
sories thereof 

Arms, ammunition, ind ex 
plosives 

Nitrate of potash 

Rosin 

Suiphur 

Saltpetre 

Turpentine 

Lot 1 and it lt 

Mercury and its iit 

‘ys cerine 

Carbolic acid and its deriva- 

tiv 

ind its salts 
ade es 
pig 

Radio and wirel 

Apparatus 
Accessor es 

Optical glass, instruments and 

reflectors 

Cotton and cotton linter 

Wool, wool rags, wool and khaki 


clippings and wool products 
Flax, sisal, jute hemp and 
manufactures thercot 
Hides, skins and 
Leather belting 
Sole and upper leather 
‘Leather boots and shoes 
Harness and saddle 
Leather clothing 
Soap and soap powder 
Engines and motors operated by 


,eatner 


steam, gas and lectricity, 
or other motive power and 
their accessories 

Metal and wood-working ma- 
chinery 

Oil well casing 

Oil well drilling implements, 


machinery and 
thereof 
Steam boilers 
Turbines 
Condensers 
Pumps and accessoiies 
Electrical equipment: 
Crucibles 
Emery 
Emery 


accessories 


thereof 


wheels 
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Tool steel Carborundum and artificial 
High speed steel abrasives 
Alloy steel Copper 
Machine tools ingots 
Stee! hardening materials Bars 
Fertilizers: Rods 
Cattle and sheep manure Plates 
Nitrate of soda Sheets 
Poudrette Tubes 
Potato manure Wires 
Potassium salts Scrap 
Land plaster Lead and white lead 
Potash Ti tin plate, tin cans and al 
Cyanamide articles containing tin 
Phosphoric acid Nickel 


Phosphate rock Aluminum 

Superphosphate Zim 

Chlorate potash t‘lumbago 

Bone meal Piatinum 

Bone flour News paper, print paper, wood 
Ground bone pulp and cellulose 

Dried blood Ash, spruce, walnut, mahogany 
Ammonia and ammonia salts oak and birch woods 

Acid phosphate Industrial diamonds 


Should Exemption for Medical Students 
Apply to Engineers ? 

In view of the suggestion that students in engineer- 
ing colleges be exempted from draft in the Nationa! 
Army, the following memorandum from the provost 
marshal general to the governors of all states, ex- 
empting medical students 
timely: 


and hospital internes, is 
“The President prescribes the following supplemental 
regulations governing the execution of the selective- 
service law: 
“First 


recognized 


Hospital internes who are graduates of well- 
medical medical students in 
their fourth, third or second year in any well-recog- 
nized medical school who have not been called by a 
local board may enlist in the Enlisted Reserve Corps 
provided for by Section 55 of the National Defense 
Act under regulations to be issued by the surgeon 
general, and if they are thereafter called by a local 
board they may be discharged on proper claim pre- 
sented on the ground that they are in the military 
service of the United States. 

A hospital interne who is a graduate of a 
well-recognized medical school, or a medical student in 
his fourth, third or second year in any well-recog- 
nized medical school, who has been called by a local 
board and physically examined and accepted and by or 
in behalf of whom no claim for exemption or discharge 
is pending, and who has not been ordered to military 
duty, may apply to the surgeon general of the Army 
to be ordered to report at once to a local board for 
military duty, and thus be inducted into the military 
service of the United States, immediately thereupon 
to be discharged from the National Army for the pur- 
pose of enlisting in the Enlisted Reserve Corps of the 
Medical Department. With every such request must 
be inclosed a copy of the order of the local board ca!l- 
ing him to report for physical examination (Form 
103), affidavit evidence of the status of the applicant 
as a medical student or interne, and an engagement 
to enlist in the Enlisted Reserve Corps of the Medical 
Department. 

“Upon receipt of such application with the named 
inclosures the surgeon general will forward the case 
to the adjutant general with his recommendations. 
Thereupon the adjutant general may issue an order to 
such interne or medical student to report to his local 
board for military duty on a specified date, in person 
or by mail or telegraph, as seems most desirable. This 
order may issue regardless of the person’s order of 


schools, or 


“Second 


AND CHEMICAL 











ENGINEERING 


VoL. XVII, No. 7 





liability for military service. From and after the date 
so specified, such person shall be in the military serv- 
ice of the United States. He shall not be sent by the 
local board to a mobilization camp, but shall remain 
awaiting orders of the adjutant general of the Army. 
The adjutant general may forthwith issue an order 
discharging such person from the military service for 
the convenience of the Government. 

“Three official copies of the discharge order should 
be sent at once by the adjutant general to the local 
board. Upon receipt of these orders the local board 
should enter the name of the man discharged on Form 
164A and forward Form 164A, together with two of the 
certified copies of the order of discharge, to the mobili- 
zation camp to which it furnishes men. The authori- 
ties at the mobilization camp will make the necessary 
entries to complete Form 164A, and will thereupon 
give the board net 
drafted 


local credit on its quota for one 


man.” 


Maximum British Prices for Superphosphates 


An order of the Minister of Munitions which went 
into effect on Aug. 21 fixes maximum prices for super- 
phosphates, according to Commerce Reports. These 
maxima are based upon the percentage of tribasic phos- 
phate of lime rendered soluble in water, and vary from 
$22.50 per long ton for superphosphates between 15 and 
16 per cent to $45.25 per ton between 44 and 45 per 
cent. Lloyd’s List states that these prices, for all quali- 
ties, are for orders placed for delivery during Decem- 
ber, 1917. In the case of orders placed for delivery 
during other months the prices are to be reduced or in- 
creased 1 shilling ($0.24 )per ton per month according 
as the months precede or follow December, 1917. 

For the purposes of the order “superphospate” 
means superphosphate of lime manufactured from min- 
eral phosphate, but does not include basic superphos- 
phate, bone superphosphate, dissolved bones, bone meal 
or bone compound, guanos, or compound manures 


Far Eastern Tin Supply 

Present indications are that the Hongkong 
market will be stripped of its supplies in a 
months as a result of the market advance in price 
in consuming countries and slow supplies from 
other producing countries, according to Commerce Re- 
ports. Exports for the first half of the present year 
are at the rate of about three times the highest record 
in the history of the trade and in much larger propor- 
tion compared with the average. 

The exports, up to the limit of the total production, 
are merely a matter of price. While prices of tin the 
world over have been high for some time and have 
stimulated considerable exports from this field, the 
high exchange value of silver has operated against this 
field and in favor of others where the relations of local 
currency to gold was more favorable. The extraordi- 
nary demand at high prices has so denuded the Straits 
market, however, that buyers have turned to the Hong- 
kong field perforce. Allowing for delays in supplies 
from the mines and for a modicum of speculation, there 
seems to be no question but that at present supplies of 
tin in the Far Eastern markets generally are barely 
equal to the demand. 


tin 
few 
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Investigation of Defective Small-Arms 
Ammunition at Washington 


Hearings thus far before the select committee of 
the House of Representatives to probe into the matter 
of defective small arms ammunition furnished troops 
under General Pershing and other units of the Amer- 
ican armed forces have failed to disclose responsibility 
for the defects. The hearings are at present suspended 
while the evidence taken to date is printed, so that 
members of the committee can study the problem before 
them. 

It has developed in the however, 
through Col Montgomery, 
commanding officer at the Frankford Arsenal at Phila- 
delphia, where the rifle and machine gun ammunition 
in question was manufactured, that the arsenal con- 
tinued to use a formula for the make-up of primers 
which was inferior to that in 
private manufacturers. This was done, the evidence 
discloses, in spite of the recommendation that it be 
discontinued. 

There is a strong likelihood that the present special 
session of Congress will adjourn without the committee 
having reached the bottom of the ammunition probe. 
Experts have drawn the inference from the hearings 
also that the method of testing the various batches of 
cartridges turned out for small arms at the arsenal is 
not satisfactory, but are completely at a loss to sug 
gest a better method. 

It has now the custom to take at ran- 
dom a number of cartridges from each batch turned out 
at the arsenal and test them by firing. 


been hearings, 


the testimony of George 


use by a majority of 


been and is 
On one day the 
results would be satisfactory, and only a small per- 
centage of misfires and hangfires would result. On the 
day it was quite the evidence 
showed, that a sufficient number of defective cartridges 
would be found among those tested to indicate that the 
entire batch manufactured on that day was unsatis- 
factory. 


succeeding possible, 


Yet all were made up from the same formula 
and with the same materials. Expert witnesses before 
the probing committee attributed it to luck and nothing 
else that the testing cartridges on one day would test 
out with a low percentage of misfires and hangfires, 
with a much larger percentage of defective shells ap- 
pearing on another day. 

Colonel Montgomery has been the chief witness be- 
fore the committee thus far. Some of his assistants 
from the arsenal have appeared, but have done nothing 
more than repeat his testimony in greater detail. 

Some of the defects uncovered by use of the ammuni- 
tion has developed, the evidence shows, from subjecting 
it to more rigid tests than are required by the regula- 
tions. Some of the ammunition furnished units of the 
various armed forces of the country has been allowed 
to stand in water or become saturated in some way and 
remain exposed for a longer period than they are sup- 
posed to stand and remain satisfactory. This had been 
unavoidable in a great many instances, however, it was 
shown. 

The great fault with all the ammunition rejected by 
the Pershing forces and other commands of the army, 
navy, Marine Corps and National Guard is with the 
primers. This aspect of the situation has taken up 
more time than any other brought out at the present 
hearing. 


METALLURGICAL AND CHEMICAL ENGINEERING 


375 


It was developed that an inferior primer mixture 
has been in use for many months in the Frankford 
Arsenal, in spite of recommendations from Colonel 
Montgomery that it be abandoned, while private manu- 
facturers of small arms ammunition were using better 
formulas. The primer formula to which Colonel Mont- 
gomery objected was one containing free sulphur as 
one of its constituents. Fulminate of mercury in place 
of the sulphur was urged, but for some reason not yet 
developed it was not adopted. 

The combination of the free sulphur with potassium 
chlorate in the primer used at the arsenal worked well 
for some time, but the supply of potassium chlorate 
was not good after the United States was cut off from 
the German supply. Potassium bromate combined with 
the sulphur to deteriorate the shells. 

Due to the testing method, a great many millions of 
shells were issued to army and navy units before it was 
known that they were defective. The defects to the 
difficulties not, of course, appear in 
newly finished shells at all, and it was largely due to 
these facts that the poor ammunition found its way out 
of the arsenal. 

When the defect 
known it was necessary to purchase millions of primers 


chemical would 


in the primer manufacture became 


from one of the principal private manufacturers to 


maintain the war-time production at the ar- 
Before it is possible for the arsenal so to change 


rate of 
senal. 
its formula and primer-making plant and system, it was 
necessary to make hurry demands on the private manu- 
facturer for twenty-five million primers, then for ten 
million more, and later for another ten million. 

Poor antimony sulphide figured to some extent in the 
defects found in the cartridges turned out. This, it was 
explained by Col. Montgomery and other army officers 
and experts attached to the arsenal, was due to the fact 
that the selection of this chemical was not on a good 
basis so far as purchases for the United States govern- 
ment are concerned, and the supply was well “picked 
over” American government 
made. 


before purchases were 

Poor copper also was a factor, the evidence thus far 
taken has shown. The reason for obtaining or using 
the poor copper was not gone into in great detail, and 
has not yet been entirely cleared up to the satisfaction 
either of the committee or of the army. 

On account of the deterioration of the shells after 
they left the arsenal—the deterioration due to the com- 
bination of free sulphur with the other elements of the 
primer formula—it was shown that it was impossible to 
locate bad small-arms shells before they were issued to 
the army or navy. Several samples of each batch is- 
sued are kept, however, with the dates of manufacture, 
the date of issue, and the organization to which issued. 
In this way it was possible to re-test samples of a 
batch said to be defective. This system and investiga- 
tions following it, it was testified, enabled the arsenal 
authorities to discover that some of the ammunition 
had been exposed to greater rigors in active service 
than the specifications under which the shells were 
manufactured demanded. Further test of most of the 
batches questioned, however, developed the fact that 
deterioration in the primers, due to the use of the sul- 
phur formula, was responsible for the high percentage 
of defective shells. 





376 


United States Chamber of Commerce 
Mobilizes American Business 


American business was mobilized at Atlantic City, 
N. J., on September 17 to 21, when the leaders in every 
industry in the United States gathered there to see how 
the industrial, commercial, and financial resources of 
the country could best be utilized to aid the govern- 
ment in bringing the war to a successful conclusion, as 
well as aid business itself to come to a definite under- 
standing as to its future in connection with the conduct 
of the present war. 

Some of the best work done at the convention, aside 
from the which inspired those who were 
present, was done by the Committee on Resolutions, 
which included men in every line of commerce, industry 
and finance, as well as men from every section of the 
country. It was freely pointed out in the convention, 
which was called the War Convention of American 
Business, that no committee on resolutions in any as- 
sembly of the Chamber of Commerce of the United 
States had ever included a more representative body of 
American Business than the committee which served so 
laboriously at this Atlantic City convention. 

The background of the convention was that American 
Business since the declaration of war with Germany, 
and since the competitive buying of supplies in the 
United States for the Allies, for the United States, and 
for private business, had thrown American industry into 
chaos. 

The situation was very clearly defined by Mr. Waddill 
Catchings, chairman of the Program Committee of the 
convention, and who is also chairman of the Committee 
on Co-operation with the Council of National Defense, 
on behalf of the National Chamber. Mr. Catchings, for- 
merly a president of a number of iron and steel com- 
panies, left those industries upon the declaration of 
war, declaring he did not care to make money out of the 
war, and placed his services at the hands of the gov- 
ernment in Washington, so that because of his previous 
experience in the industries in which he has been con- 
nected, and because also of his experience in close touch 
with the Council of National Defense, he was in the 
opinion of the delegates to the convention well qualified 
to analyze the present condition of business as it affects 
government and private industry jointly. 

Newspaper reports did not carry a complete report 
of Mr. Catchings’ address to the convention, nor of the 
resolution which was adopted by the Chamber of Com- 
merce of the United States at the War Convention 
which was inspired by Mr. Catchings’ address and the 
background which made necessary the calling of the 
war convention. Never in the history of American 
Business have such resolutions been passed at any con- 
vention such as that of the National Chamber just end- 
ed. Leaders of industry, commerce and finance, sup- 
ported by less known men from every section of the 
country, declared in their resolutions that at the earli- 
est possible moment all the purchasing of the govern- 
ment for the war should be concentrated in one body. 
They declared for the first time in the history of Ameri- 
can industry that it is right, proper, and necessary that 
the government should have the power to fix prices on 
all materials needed for the conduct of the war as well 
as all materials affecting the public interest for the 
government itself and for the public at large. It was 


speeches 
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declared that the government should by right of neces- 
sity have the power of fixing the priority of shipments. 
It was declared that American business is ready for 
heavy taxes, for the dissipation of its savings, and that 
it is ready to turn over its plants to the government, 
under government control if necessary, and do any and 
every other thing which may be necessary for the suc- 
cessful conduct of the war. 


Important Waterpower Resolutions 

One of the features of the convention was a resolu- 
tion in regard to waterpower which was discussed by 
S. A. Osborne, vice president of the Westinghouse Com- 
pany. There was an extended discussion upon the sub- 
ject, most of which tended toward committing the 
Chamber of Commerce of the United States to an at- 
tempt to urge upon Congress the desirability of the en- 
actment of some of the waterpower bills which have 
been pending in Congress for several years. It was de- 
clared that Congress should without delay enact this 
legislation, especially the legislation pending which 
would develop the waterpowers at sites now under fed- 
eral control. There were two resolutions upon this sup- 
ject, the other one, tending especially toward irrigation 
projects. The first resolution requested that the direc- 
tors of the Chamber of Commerce of the United States 
be asked to appoint a special committee to investigate 
the present need of waterpower development and the 
character and extent of legislation required and to re- 
port to the National Chamber as soon as possible. The 
Committee on Resolutions suggested that the convention 
endorse the request that this resolution should be re- 
ferred to the Board of Directors of the National Cham- 
ber; and the Committee on Resolutions also suggested, 
which suggestion was also endorsed by the convention, 
that the other resolution on waterpower should be re 
ferred to the Board of Directors. 

It is understood in Washington since the convention 
adjourned, that a special committee on waterpower will 
be appointed in accordance with the suggestion in the 
resolution which asked for such a committee and into 
the hands of this committee-to-be, no doubt, will be 
committed the other waterpower resolution dealing 
with irrigation. 

The convention, according to those who were present, 
was an inspiring occasion. James A. Farrell, president 
of the United States Steel Corporation; John D. Ryan, 
president of the Anaconda Copper Mining Company; 
Henry Bruere, vice president of the American Meta) 
Company; E. H. Huxley, of the United States Rubber 
Company, and many other leaders in industry addressed 
the convention. Herbert C. Hoover, the United States 
Food Administrator, delivered an address in which he 
spoke almost wholly of food, but those who are familiar 
with the so-called Food Bill which was passed by Con- 
gress realize that the things he said could be done by 
the government in regard to food can be done by the 
government very largely in regard to fuel. He de 
scribed the complete control of the government over 
food. Very strong resolutions of support for Russia 
were passed, and especially in regard to further finan 
cial support for that new democracy. 


Outline of Present Business Conditions 


The present chaotic situation in American business 
and the steps necessary to bring order out of confusior 
were well presented in an address by Mr. Waddil 
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Catchings. 
his address, 

The committee on co-operation with the Council of 
National Defense, of which I am chairman, has for the 
last few months been in intimate contact in Washing- 
ton with the great industrial problems which have 
arisen as a result of the large purchases which our 
Government is making. It is said that our Government 
will expend for war purposes for our armies and for 
the allies during the next year $19,000,000,000. You get 
some idea of the effect on business of this great demand 
if you have in mind that the entire turn-over of all the 
subsidiaries of the United States Steel Corporation, the 
gross volume of their business in the year 1916, the 
Carnegie Steel Company, the American Steel & Wire 
Company, the Tennessee Coal, Iron & Railroad Com- 
pany, and all the rest—the entire value of their gross 
turn-over was $853,000,000. 

Our Government is therefore going to lay a demand 
upon business which is more than twenty times the 
output of all the subsidiaries of the United States Steel 
Corporation. 

You have an opportunity at home of seeing the effect 
on business of these great purchases, the effect of the 
withdrawal of material and labor. These interests es- 
sential to the industrial fabric are unable at the present 
time to secure the materials which they need. The in- 
terests which are not essential to the industrial life are 
faced with the great problem of what they are going 
to do during these times to carry their structure from 
the present over into the future. 


We give herewith the principal features of 


High Prices Due to Competitive Bidding 


The result of the competitive bidding by the Govern- 
ment for the vast quantities of materials and supplies 
which they need, and of the competitive bidding by 
business for what is left, has produced high prices. 
These high prices have produced great discontent 
throughout the country. Our people have not viewed 
with unconcern the acquiring of great riches in this 
time of national sacrifice and distress. There are great 
labor difficulties arising in all sections of the country. 
We are having here the same experience which England 
had in securing the exceptional effort of labor when an 
indirect effect of that exceptional effort was the cre- 
ation of great riches. 

These are problems which are developing throughout 
the country, and they are probiems which it is the ex- 
pectation of the program committee and of the com- 
mittee on co-operation with the Council of National 
Defense, will be discussed fully in this meeting. They 
are problems not only of the purchase of supplies by 
our Government, but the purchase of the supplies in 
such manner as not to interfere with the essential in- 
dustrial life of the nation; the purchase of these sup- 
plies in such a manner as not to unsettle established 
social and economic conditions. 

You know that when business men are told that they 
sould not charge a high price for materials and sup- 
p ‘es, that that is entirely ineffective unless some action 
is taken to create a different condition. As long as 
there is a great demand, so long will prices rise; and 
it is idle for us as business men to respond to the 
ptriotic addresses that are made unless we carefully 
C seuss how we can carry into effect the ideas that are 
e\pressed and to make them effective. 


METALLURGICAL AND CHEMICAL ENGINEERING 


377 


It is for you to determine if this country has vested 
in our Government at Washington sufficient power in 
times of peace to settle these extraordinary problems 
which have arisen in connection with the war as a 
result of these vast purchases. You have in mind, no 
doubt, that the effort of our Government in connec- 
tion with the purchases of munitions of war is fo- 
cussed on the war industries. It is a great disappoint- 
ment to us that Mr. Scott, the chairman of this board, 
has not been able to be here to-day to set forth to you 
the great work which the board has done. It is for 
you to determine whether this board, with the powers 
it has under existing statutes, can meet the situation 
when it is developing. In this great democracy of ours 
powers must be vested in the Government before the 
Government can act, and it is not possible for the 
authorities in Washington to act in regard to the 
problems existing as might seem best to them. It is 
only possible for them to act in accordance with the 
statutory power which has been given to them. It is 
for you to determine here whether the War Industries 
Board and our Government at the present time have 
power necessary to solve these great problems which 
are arising from this unprecedented demand upon 
business. 

You no doubt have in mind that the War Industries 
Board was created by the Council of National De- 
fense; that the Council of National Defense has no 
authority under the law to act; that the Council of 
National Defense is a body that was created in time 
of peace to investigate, report and give advice. The 
War Industries Board has been created by that body. 
It can have no power which was not possessed by the 
body which created it. The War Industries Board is 
rendering great service to-day in advising Govern- 
ment officials in bringing centralization to the Gov- 
ernment purchases, but the purchasing for the Govern- 
ment to-day is being done just as it was done in times 
of peace by the many bureaus and departments of the 
War Department and of the Navy Department. Inde- 
pendent purchases are being made to-day by the signal 
corps, the engineer corps, the naval corps and all of 
the various quartermasters. The War Industries 
Board is doing all it can to bring about co-operation 
between them, but any careful study of the situation 
in Washington will lead you, I think, to the conclusion 
that what they are able to accomplish, however great 
it may seem, is not great in comparison with the work 
which is to be done. 


Creation of Government War Board Necessary 


The committee of which I am chairman has been 
studying the situation in Washington for months, and 
I say to you without hesitation that without loss of 
time our Government should be given power to create 
a war board similar to the minister of munitions in 
England. This should be a board which would as- 
semble under one control the trained buyers cf the 
various departments of the Government. It should 
be drawn from the various competing bodies and gath- 
ered together; but these competing bodies of Govern- 
ment officials should be reenforced by men from civil- 
ian life. Most of those men are probably in Washing- 
ton at the present time advising the Government as 
best they may, but these men should be no longer ad- 
visors; they should be in the actual service and doing 
actual purchasing for the Government. 
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The Government is in contact with business to-day 
on a scale never heard of in our Government before. 
Army and navy officers who are trained with special 
work and who have had some experience with special 
buying in the past are called upon to deal with these 
enormous problems. Our committee says unhesitat- 
ingly that these men should be relieved for service at 
the front, except such of them as are necessary to re- 
tain experience from what has been done. All who 
have experience should be called into the Government 
service. Such a board would have to have power to 
determine prices when negotiation between buyer and 
seller can no longer take place because of the unprece- 
dented demands for material; and as to those mate- 
rials which are necessary for the national defense, 
those materials which are necessary for the preserva- 
tion of our essential industrial life, where negotiations 
between buyer and seller can no longer be had, our 
committee says unhesitatingly that the Government 
should have authority to determine the price upon 
some fair basis. Such a body would have to have 
power to determine priority, the order of distribution 
of the available supplies. 

We say to you that you cannot expect the material 
of our country, which is not equal to the entire de- 
mand, to go where it is most needed into national de- 
fense or for the preservation of our essential indus- 
trial life by mere competitive bidding. We say to 
you that the experience that has been acquired should 
be made use of here. We say to you that a careful 
examination of the work that has been done by the 
ministry of munitions, the manner in which they have 
had to determine priority, the matter in which they 
have to determine prices, the effect of all that upon 
the British life, the orderly manner in which business 
is run in Great Britain to-day, will convince you, 
upon thoughtful investigation, that it is necessary. 

Our committee is glad to say that the independent 
investigation of the price control committee recently 
formed has led them to the same conclusion. The 
Chamber of Commerce appointed a committee on 
which were important men from all sections of the 
country. They represented all phases of business life. 
They came to Washington without knowledge of the 
situation there, with probably as many different points 
of view as there were different men on the committee. 
They sat down and studied the situation very care- 
fully. They threshed out these problems and worked 
together upon them for days, and they came to a 
unanimous conclusion. The Wall Street man and the 
farmer, the lawyer and the manufacturer, the dis- 
tributor and the merchant came to a unanimous con- 
clusion, and that is carried forth to you in Referendum 
No. 22. 

Our committee says to you that no delay should be 
made in reaching conclusions of this sort. It is a 
common statement in Washington that our American 
people are not going to wake up to what is meant by 
the war and what it really means to bring order in 
business until the casualty lists begin to come in. My 
committee says to you that you have here the oppor- 
tunity in this convention of facing the facts as they 
actually are, of studying those facts and discussing 
them among yourselves and of reaching conclusions 
at a time which may save many dollars and may save 
a great many precious lives. 
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Objections to Government Regulation Answered 


If you say that the Government should not inter- 
fere with business, our committee says that the answer 
is that the purchasing of $19,000,000,000 of material 
and labor is an interference with business, and that 
the suggestion is not that there be no interference, but 
that there be orderly interference, and not disorder. 

If you say that the loss of trade should be taken into 
consideration, our committee says that the answer to 
that is that when the entire industrial life of our na- 
tion is concentrated upon the single purpose of win- 
ning the war, there is no loss of trade. 

If you say that the machinery of the Government 
should be developed and used for the purposes of the 
War and Navy Departments, we think the answer is 
that these are temporary problems, that business is 
asked to give the Government great power temporar- 
ily; that the situation which we are asked to meet ex- 
ists only during the war, and that therefore a tem- 
porary structure should be created so that at the 
end of the war we can so far as possible return to 
normal conditions. 

If you say that the situation is too big, too compli- 
cated, that our Government cannot undertake the regu- 
lation of prices or the regulation of priorities, we say 
to you that chaos exists in business to-day, and that 
order must be brought out of that chaos. If our in- 
dustrial energy is to be centered behind winning the 
war, these problems must be solved. 

We believe it is entirely appropriate for this conven 
tion to discuss these matters. Under our democratic 
system, the necessary authority and power must be 
conferred upon our executive officers. These are 
problems with which you are familiar, if any men 
are familiar with them. You know the conditions ex- 
isting throughout the country. You know whether our 
railroad machine shops have men which they need 
and whether those men have been drawn to go to 
munition plants. You know whether the public serv- 
ice companies of the country are able to bid for mate- 
rial and supplies at the present time. You know 
whether labor is discontented and whether there is 
orderly conduct of business at the present time. 

A clear illustration of the situation is furnished in 
the manner in which the engineering department, the 
ordnance department, the medical department, the 
quartermaster department and the navy department are 
doing their work. The private concerns are doing 
work on Government “cost plus profit” contracts, and 
all are working independently. All are competing one 
with another for labor and for material. 

You are the men who know whether those condi- 
tions exist throughout the country. Our committee 
says it is not right for American business to wait for 
the United States at Washington to suggest these prob- 
lems which are to be worked out. There are enormous 
problems in Washington. The problems of business 
are but a portion of those problems. You cannot ex- 
pect the Government officers to recognize our problems 
with the same ease and facility that you can become 
acquainted with them. 

Our committee believes that this convention offers a 
very great opportunity; that if American business men 
in this mass meeting discuss these problems, get 4 
realization of the remedy which may be applied, you 
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can bring order out of this chaotic condition at a much 
earlier date than it will be brought by the natural 
course of events. That can be done if you approach 
our Government and point out that business is willing 
to submit to control in these times; that you do not 
insist upon full freedom of action when winning the 
war is at stake. If that is done, co-operation can come 
about between business and the Government which 
cannot exist at the present time. Business will no 
longer be on the opposite side of the table in any nego- 
tiation. Business can sit side by side with the offi- 
cials of the Government in an effort to solve these 
problems. 

These are the problems which it is the hope of the 
committee you will discuss during these days. These 
are the problems as to which the committee hopes you 
will pass resolutions which shall give expression to 
the National Chamber of what action business men 
desire taken. 

Important Resolutions Passed 

The great war convention of the Chamber of Com- 
merce of the United States, characterized by the thou- 
sands who were present as the greatest convention in 
the history of the organization, came to an end with 
the passage of some of the most remarkable resolutions 
ever passed by American business. 

A complete digest of these documents would be too 
lengthy for presentation, and only the most pertinent 
can be mentioned. The following “Declaration of the 
War Convention of American Business,” 
keynote. 

“The people of the United States, in defense of the 
Republic and the principles upon which this nation was 
founded, are now taking their part in the world war 
with no lust for power and no thought of financial or 
territorial gain. 


sounded the 


“The issues at stake in this stupendous struggle in- 
volve the moral ideals and conception of justice and lib- 
erty for which our forefathers fought, the protection of 
the innocent and helpless, the sanctity of womanhood 
and home, freedom of opportunity for all men and the 
assurance of the safety of civilization and progress to 
all nations great and small. 

“Speed of production and mobilization of all our na- 
tional power mean the saving of human life, an earlier 
ending of the designs of autocracy and militarism, and 
the return to the peoples of the earth of peace and 
happiness. 

“Undismayed at the prospect of great taxes, facing 
the consumption of its accumulated savings, American 
Business without hesitation pledges our Government its 
full and unqualified support in the prosecution of the 
war until Prussianism is utterly destroyed. 

“Assembled on the call of the Chamber of Commerce 
of the United States and representing more than half a 
million business men and every industry in every State 
in the Union, this Convention promises to our people 
that Business will do all in its power to prevent waste 
of men and material and will dedicate to the Nation 
every facility it has developed, and every financial re- 
source it commands on such terms and under such cir- 
cumstances as our Government shall determine to be 
just.” 

The following important recommendation was made 
regarding water power legislation: 
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WHEREAS, the scarcity of coal and other fuels during the 
past year, with the resulting disastrous effect on every 
branch of commerce and industry, calls renewed attention 
to the great importance of developing at the earliest possible 
day unused water power in order to make available for 
public service an inexhaustible power not requiring the con- 
sumption of exhaustible fuel, and, 

WHEREAS, Increased use of water power, because it fur- 
nishes a cheap and reliable power of general application, 
reduces the drain on our stores of mineral fuel, which when 
consumed can never be renewed, and thereby relieves a 
great stringency bearing on national defense due to the 
imperative need for fuel for both land and water transport 
and the manufacture of war supplies, Be it therefore 

RESOLVED, That Congress should without delay enact 
legislation necessary to the early development of water 
power at sites now under Federal control, on terms which 
will advance and protect the public interest. Also 

RESOLVED, That the directors be requested to appoint a 
special committee to investigate this present need of water 
power development and the character and extent of legisla- 
tion required and report to this Chamber as promptly as 
possible. 

Briefly, the resolutions passed by the convention were 
as follows: 


(1) A general resolution pledging the support of 
business to the war as given above. 

2) A resolution declaring that at the earliest mo 
ment all the purchasing of the government should b 
concentrated in one body and that the governmen 
should have the power to fix prices on all material 
needed for the conduct of the war as well as all ma 
terials affecting the public interest, for the governmen 
itself and for the public at large. 

3) That employers and employees should not at 
tempt to change existing standards of work during th: 
period of the war. 

1) That a federal board appointed by the President 
to adjust disputes during the course of war. That 
there should be no strikes or lockouts during the ad- 
justment of such disputes. The committee on resolu- 
tions refused to report a resolution that would try to 
tell labor what it must do and the convention took the 
attitude that American business should merely invite 
the co-operation of labor. 

(5) A resolution of sympathy with Russia was 
passed. 

(6) The co-operation of the retail merchants of the 

United States to the Commercial Economy Board was 
pledged and the usefulness of the employment service 
for the Department of Labor was endorsed. 
7) The convention endorsed the action of the direc- 
tors in creating a foreign commission to proceed abroad 
and study and report upon the means whereby business 
may adapt itself to the problems that will arise during 
and after the war. 

(8) The convention requested that every organiza- 
tion should call a war meeting before Nov. 1 to take to 
these organizations the lessons of the convention. 

(9) The daylight saving plan, it was declared, would 
conserve the nation’s supply of coal. 

(10) The improvement of public highways for mili- 
tary roads and in order to move foodstuffs economically 
was moved. ' 

(11) The United States Government was urged to 
take whatever action may be necessary to keep the 
American dollar on a par with exchange in every other 
country of the world. The Chamber urged the business 
men of the country to promote the sale of future Lib- 
erty Loans and especially urged that employers assist 
their employees to subscribe to such loans. 
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Annual Meetings of Institute of Metals and 
American Foundrymen’s Association 


Enthusiastic Gatherings Discuss Important Aspects of Metallurgy 





A large and enthusiastic gathering of engineers and 
foundrymen interested in non-ferrous alloys occured 
at the annual meeting of the American Institute of 
Metals held in Boston, during the week of Sept. 24, 
1917. The first day was held as a joint meeting with 
the American Foundrymen’s Association, and its ac- 
count will be found on page 382 under that head. 

The technical sessions occupied the mornings 
thruout the week, the afternoons being occupied by 
various social affairs and plant visitations, such as 
a boat ride about Boston Harbor, American League 
ball game, theatre parties, luncheons and banquets, a 
trip to such interesting places as the West Lynn plant 
of the General Electric Co., Waltham Watch Co., 
Massachusetts Institute of Technology, and a numer- 
ous list of notable foundries and industrial plants. 
The Annual Banquet was held at the Copley-Plaza 
Hotel on Thursday evening, and as usual was one of 
the great features of the annual meetings. John A. 
Penton, of Cleveland, delivered the main address in 
which he discussed conditions in France during the 
war, he recently having been privileged to spend three 
months inspecting munitions works, steel plants and 
rolling mills. Judge Charles F. Moore also gave a 
very clever talk on “Dollars and Sense.” 


MELTING PRACTICE, ESPECIALLY 


The first technical session of the Institute 
ered Melting and Casting. The present acute situation 
in crucibles was not only reflected in papers by A. V. 
Bleininger of the Bureau of Standards on “Raw Ma- 
terials Used for Crucibles,” and M. McNaughton of 
the Jos. Dixon Crucible Co. on “The Crucible Situa- 
tion,” but also by two other notable papers on electric 
furnaces for melting high-zinc alloys. 

Mr. McNaughton took issue with Prof. Bleninger’s 
statement that the question of the manufacture of 
satisfactory crucibles from American clays and graph- 
ite could be solved in the laboratory. Even admitting 
the enormous importance of such researches in indi- 
cating the proper procedure, still the final test must 
always come in the actual manufacture and use of the 
crucibles on an industrial scale. Owing to the great 
difficulty of making crucibles with clays and plum- 
bago other than the time-tried imported materials, 
makers had been insisting that melters do as much 
work as possible in the smaller-sized containers. Even 
so, little decline in the demand and use for large sizes 
was noticeable from the rolling mills, consequently he 
thought the average size of crucible in use is about 
the same as before the war. 

Mr. G. H. Clamer of the Ajax Metal Co., described 
the melting of yellow brass in a new form of induc- 
tion furnace, developed from the Snyder type, and called 
the Ajax-Wyatt. These furnaces which have been in- 
stalled in five plants in America contain an upper cham- 
ber, mounted on trunions and with spout and cover very 


IN ELECTRIC FURNACES 
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much like any tilting crucible furnace. However, a 
triangular casing is bolted to the bottom, which con- 
tains a rectangular passage leading from the sides of 
the furnace laboratory and meeting at the bottom, 
much like the letter V. Thru the center of this tri- 
angle is placed the core and primary of a single phase 
transformer, the secondary circuit consists then of 
molten metal in the V-trough and chamber above. The 
furnace is started with enough molten metal to fill the 
channels and bridge across their top; the current in- 
duced by the transformer action will cause rapid 
circulation by pinch, motor, and Joule effect, which 
will transmit the heat generated mainly in the trough 
up into the crucible for melting additional cold metal. 
The design of the furnace is such that the circulation 
induced by the heating currents is sufficient to re- 
place hot metal with cooler before it is locally super- 
heated beyond the boiling point of the zinc content. 
By the very nature of the furnace, however, it is al- 
most essential to operate continuously, with a uni- 
form mixture; since the power input is practically 
uniform as long as a molten metal circuit remains, 
which indeed is reserved in the furnace after each 
pouring. 


PRESENT STATUS OF THE BRASS MELTING FURNACE 

A very inclusive paper by Dwight D. Miller on “The 
Electric Furnace and Nonferrous Metals,” excited 
much favorable comment. Mr. Miller’s paper noted 
the very rapid rise of the electric steel furnace in 
America; the Halcomb Steel Co. having built and op- 
erated the first in the western hemisphere in April, 
1906. Up to 1914 there were only 19 furnaces in- 
stalled, and some of these were not operating. The 
first of 1915 saw 41 electric furnaces, by 1916 the 
number had grown to 73, while on Jan. 1, 1917, no less 
than 136 electric furnaces were in use melting steel or 
under contract. The total number then in use thruout 
the world in steel works, according to the best infor- 
mation attainable, was 471, of 17 different makes. 

After a section of the paper in which he classifies 
and briefly describes the more important furnaces in 
use, he points out the many obvious advantages of 
the electric furnace in the non-ferrous field, the rea- 
son why this type can make progress against cheap 
coal fuel, being of course that the heat cost is but a 
small percentage of the total cost of the finished prod- 
uct. Then too, the efficiency of heat transfer in 4 
well designed electric furnace is so much better than 
that of the ordinary melting hole that the cost per 
B.t.u. hardly tells the total story. On the other hand, 
ordinary steel-melting furnaces do not handle alloys 
high in zine like the normal brasses, without a hich 
metal loss. This not only costs money, but the zinc 
vapor produced causes great electrical disturbances, 
and in many cases prevents the further operation of 
the furnace. 


- 


— 


OCTOBER 1, 1917 


Mr. Miller listed the following furnaces as having 
been designed and under experimentation: The Gil- 
lett Furnace, of an indirect are type; the General Elec- 
tric Furnace, of a “smothered arc” type; the Conley 
Furnace, which uses the crucible as the resistor; the 
Northrup furnace, an induction furnace using an os- 
cillating current of high voltage; the Hering “pinch 
effect” furnace; and the Bennett furnace, now being 
developed by the Scovill Manufacturing Co. 

No less than five different types of electric fur- 
naces are now melting copper-zinc alluys, with vari- 
able results, as follows: The Ajax-Wyatt furnace, de- 
scribed by Mr. Clamer as above; the Foley furnace, 
similar to the first mentioned; the Bailey furnace, de- 
scribed in METALLURGICAL AND CHEMICAL ENGINEERING, 
July 15, 1917, page 91; the Rennerfelt arc furnace; 
and the Snyder induction furnace. This portion of 
the article giving details of practice on zincy metal is 
reserved for future publication in full. 

In the discussion of the paper, Dr. H. W. Gillett 
said that he was unable to present definite figures re- 
garding the furnace which he was trying to develop 
because it was not yet in definite shape. However, it 
had melted about 100,000 lbs. of metal with variable 
results, altho in every trial in melting scrap 2 or 3 per 
cent more metal reached the ingot than the best coke 
practice. Using alloys containing up to 30 per cent 
zinc the ingot was one per cent or more higher in 
zinc than in coke melting. The power consumption 
was very good, and the principal difficulty was that 
the zine distilling from the bath tended to condense 
as powder at the electrode openings, finally freezing 
these in place and preventing their adjustment. 

W. H. Parry of the National Meter Co. described in 
a humorous way the barrels of grief he encountered 
in trying to operate a reclamation plant built by a 
firm of near-engineers who couldn’t tell him how to 
run it. After telling of his many failures to produce 
any metal using various fluxes, he at last acquired a 
furnace man from a metal refinery, who at last was 
able to produce metal without the use of flux of any 
kind, containing nearly all the copper, tin and lead 
and about half of the zinc contained in the spillings, 
turnings, slags, and drosses charged. 

NEW ALLOYS AND THEIR USES 

The second technical session brought forth several 
interesting papers. “The Present Status of Tin Fusible 
Plug Manufacture,” by Dr. G. K. Burgess of the Bu- 
reau of Standards was read by title. Mr. Elwood 
Haynes described the invention and perfection of his 
alloy “Stellite” in a very interesting address. Mr. 
Haynes had with him the various pieces of cutlery and 
hardware which he exhibited at the recent meeting of 
the American Chemical Society, and which excited a 
great deal of interest. 

Mr. H. J. Roast of Jas. Robertson Co., Ltd., described 
the manufacture of “Shrapnel Bullets.” The English 
government requirements are for an alloy of 12% per 
‘ent antimony, 87% per cent lead, with a variation of 

+ 0.25 per cent in composition. The balls are ‘2 in. 
in diameter, and weigh 41 to the pound; the size and 
shape being very closely inspected. After trying ex- 
trusion of cast bars, it was found that casting in 
water-cooled molds, 150 at a time, gave a more uniform 
ball, both as to size, weight and chemical composition. 
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In this connection the author emphasized again the 
need of a standardized and reliable method of analysis 
for antimony, as the probable error in some methods 
was found to be greater than the tolerance allowed 
in the specification. 

The discussion of Mr. Roast’s paper brought out 
the fact that constant stirring was essential to pre- 
vent segregation, even in eutectic alloys. Stirring 
which caused rising currents is essential, as rotating 
currents actually cause segregation. Improperly melt- 
ed, the shrapnel metal segregates so badly as to vary 
from 11 to 19 per cent antimony. 

“Recent Industrial Uses of Aluminum” were noted 
in a short paper by F. G. Shull of the Aluminium Co. 
of America. He mentioned the use of plain foil for 
wrapping candy, lining food containers of wood, paper 
or metal, and as seals for glass jar caps and bottled 
goods. Quantities were being absorbed in the con- 
struction of electrical condensers. The development 
of the art of printing and embossing such foil had 
been interesting, and was accounting for a large in- 
crease in consumption. The perfection of autogenous 
welding had opened up a wide field in the chemical, 
brewing and food industries, in fact, everywhere 
where one-piece metallic, non-rusting containers for 
liquids were desirable. Seamless tubing had also been 
produced for such service. Where drawn pure alumi- 
num rods had been extensively used for stock in au- 
tomatic machine products a high-aluminium alloy 
which could be rolled into rods was being substituted, 
the more thorough mechanical kneading of the rolling 
process giving a much more homogeneous and de- 
sirable metal. A die-cast piece, either plain, or with 
subsequent hydraulic compression, is now being sub- 
stituted for automatic machine products involving 
the production of a large amount of scrap or turnings. 
Compressed castings have been extensively used in 
time devices for shrapnel, being of very high strength, 
absolutely sound, and easily machined. 

Mr. A. L. Stillman read a paper on “The Briquetting 
of Non-ferrous Light Metal Scrap,” in which he stated 
that fluxes or binders should not be used in metal 
briquettes unless, as in bronze, the highest available 
pressure would not cause a cohesion, metal to metal. 
Most white metals and brasses, however, if properly 
briquetted, can be welded together into “heavy scrap” 
having a density from 65 to 85 per cent that of the 
corresponding ingot metal. This is effected by slow 
multi-stage compression, the first squeeze at a mod- 
erate force interlocks the fragments and eliminates the 
entrapped air, while the following final pressure of 
33,000 lbs. per sq. inch forces points of the particles 
within the range of inter-molecular forces, actually 
forming a weld. 


METAL-TESTING SESSION 


A number of important papers were read on the 
various physical tests of alloys, which space limitation 
admits of barely more than a mere enumeration. Mr. 
W. M. Corse, secretary-treasurer of the Institute, read 
a paper on “Comparative Tests on Test Bars and Ac- 
tual Castings.” E. W. Hagmaier of the Superior Rub- 
ber Co. read an interesting paper on speedy analyses of 
brass, bronze and babbitt, especially designed for 
routine, commercial determinations. The methods were 
especially interesting, as the author explains the de- 
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tails of manipulation which really develop the speed 
in chemical analyses. 

The co-operation of the Bureau of Standards with 
various foundries were shown in two interesting 
papers, one by C. P. Karr on “Tests of 88-8-4,” and 
another by H. S. Rawdon on the “Corrosion of Brasses 
of the Muntz Metal Type.” Mr. Rawdon pointed out 
that brass of the type 60 copper and 40 zinc (Muntz 
metal) which is used commercially in a variety of 
forms, e.g. wrought bolts, sheathing, condenser tubes, 
extruded forms, etc., often show a kind of deterior- 
ation by which the metal changes its color to copper- 
red and becomes very weak and brittle, although the 
shape, and size apparently remain unchanged. This 
change of properties is due to a selective corrosion of 
the alloy, which has a duplex structure, when exposed 
to the action of some electrolyte—particularly sea 
water. This type of corrosion has been recognized by 
manufacturers and users of brass for some time. The 
study of such types includes bolts, boat sheathing, con- 
denser tubes, and parts which were corroded while 
under stress. The examination of the microstructure 
shows the method of the attack; the zinc-rich con- 
stituent being electrolytically “leached out” leaving 
a skeleton of pulverulent copper in its place so that 
the piece becomes very weak and brittle. Later, the 
second constituent may be attacked so that the whole 
specimen is converted into pulverulent “copper” 
the sample becoming so weak that it can be broken 
into fragments in the fingers. Conditions which ac- 
celerate this type of corrosive attack are: The micro- 
structural composition of the alloy, contact with 
strongly electro-negative metals, the effect of certain 
adhering deposits of basic zinc chloride resulting from 
the corrosion, the thoroughness of the annealing which 
the sample has previously received, the temperature of 
the electrolyte, and the stresses to which the speci- 
mens are subjected during the corrosive attack. 


METALLURGY AND METALLOGRAPHY 


The session on Friday, devoted to Metallurgy and 
Metallography was of the greatest scientific interest. 
Mr. Zay Jeffries of the Aluminum Castings Co., read 
an important paper on “The Amorphous Theory in 
Metals”; while Mr. H. M. Williams, of the National 
Cash Register Co., described a long research into the 
causes of a very bothersome property of certain zincy 
die castings—namely, their slight expansion with age. 
Both of these papers we hope to present in extenso at 
a later date. 

Mr. K. C. Li of the Wah Chang Mining & Smelting 
Co., read an interesting paper on “The Metallurgy of 
Antimony,” in which he described the methods of 
production of crude antimony, antimony oxides, and 
metallic antimony. A number of interesting uses were 
listed, it entering as metal into the composition of 
Babbitt metal, type metal, Britannia metal, battery 
plates, toys, siphon tops, cable sheathing, shrapnel 
bullets and hard lead. Antimony compounds are used 
in enamels, rubber vulcanizing, pigments, glass mak- 
ing and safety matches. Prof. D. J. Demorest de- 
scribed experiments which he had performed in his 
laboratory at Ohio State University leading to the 
electrolytic production of antimony direct from crude 
antimony, or Sb,S., eliminating the 20 per cent waste at 
present remaining in the residue. He concluded that 
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stibnite dissolves easily in NaOH or NaS from which 
antimony in a high state of purity is precipitated with 
a current efficiency of about 76 per cent, a voltage of 
2.7, giving a power cost about equal to that of the 
electrolytic production of zinc. The solution must be 
regenerated or renewed when one pound of antimony 
has been produced per pound of NaOH used. The elec- 
trolyte may be reduced to NaS but the practicability 
of this has not been tried. 

Mr. R. A. Wood's paper on “Brass Rolling Mill Alloys” 
emphasized the necessity of using the purest copper and 
zine, of making sure that the alloy is kept pure, and of 
the extreme care necessary in annealing. The paper 
gives a most valuable list of analyses of the various 
trade-named metals. 


American Foundrymen’s Association 
Twenty-second Meeting 


The American Foundrymen’s Association held a 
very successful meeting in Paul Revere Hall, Boston, 
during the week of Sept. 24. In connection with their 
technical sessions, a very interesting and instructive 
exhibit of foundry appliances was held in Mechanics’ 
Hall. While there was considerable disappointment 
evinced at the decision of the Government that it could 
not spare the time of a trained officer to collect an 
exhibit of munitions with which the American foun- 
drymen could become acquainted, yet the exposition, 
with its 160 odd exhibitors showed a considerable in- 
crease in number and volume over the last, held in 
Cleveland in 1916. The visitor is struck with the num- 
ber of exhibits devoted to the finishing department 
sand blasting and grinding equipment especially. La 
bor saving equipment of all sorts were much in evi- 
dence; man saving safety-first applications were also 
prominent. As an earnest of the sure trend in foundry 
evolution appeared several exhibits of chemical and 
metallurgical- and mechanical-testing materials 


JOINT MEETING WITH INSTITUTE OF METALS 


On the first day of the convention was held a joint 
meeting with the American Institute of Metals, when 
the usual welcomining addresses, and those of J. P. 
Pero and Jesse L. Jones, presidents of the societies, 
were delivered. The report of the Board of Directors 
mentioned the fact that they offered in the spring to 
pay the expenses of a committee of their members to 
the allied countries to study their methods of pro- 
ducing castings for shrapnel and other munitions. The 
ordnance experts of the United States Government, 
however, did not think it probable that cast-iron could 
be used advantageously in the manufacture of shrap- 
nel, and if they had been used, it had been from neces- 
sity rather than choice. It was therefore not prac- 
ticable to arrange for an official visit to Europe for 
that purpose. 

A. O. Backert, secretary-treasurer, reported that the 
total membership had increased to 1017, but that the 
decline in the number of associates had steadily de- 
clined ever since the Associated Foundry Fore- 
men were merged. C. W. Johnson of the Westing- 
house organization also read an interesting article 
on “Fire Prevention in Large Industrial Establish- 
ments.” 
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GENERAL SESSION 

On the second day of the meeting, W. J. Kibby read 
an interesting paper on “How Character Analysis 
Solves the Man Problem,” pointing out the economy 
of placing a man in the right place by studying his 
physical fitness and mental equipment. He presented 
some of the fundamentals of such character studies. 
The Committee on Industrial Education reported that 
in considering the question of training of molder’s ap- 
prentices, it had concluded that it would be well to es- 
tablish experimental classes of actual apprentices, and 
the director of vocational work in the Chicago schools 
had promised to conduct such a course. 


MALLEABLE IRON SESSION 


A very interesting session on Malleable Iron was 
held on the fourth day. Among others, A. D. Pratt of 
the Babcock and Wilcox Co., discussed “The Theory 
of the Modern Waste Heat Boiler and the Possible Ap- 
plication to Malleable Furnaces.” The theory of such 
installations has already been covered in METALLURGI- 
CAL AND CHEMICAL ENGINEERING ( Vol. 15, p 696, e.s.). 
Mr. Pratt said that on the basis of experience in other 
fields, it is possible to compute the performances of a 


modern waste heat boiler from the records of coal 
burned, and exit gas temperature and analysis. A 15- 
ton furnace at the McCormick works of the Inter- 


national Harvester Co. had a 400 hp. vertical water- 
tube boiler installation representative of early prac- 
The performance of the furnace is plotted in 
curves showing a wide range at different portions of 
the melting cycle—and might be increased by 16.5 per 
cent with smaller heating surface in a modern design. 
Mr. Joseph B. Deisher of the T. 
discussing 


tice. 


H. Symington Co., 

“Carbon Losses in Malleable Iron Anneal- 
ing,” deals with many of the factors entering into the 
annealing of malleable castings in muffle and pot 
The safe annealing temperatures are from 
1450 to 1650 degrees Fahr. for pot ovens and from 1500 
to 1700 degrees for muffle ovens. Mr. Deisher believes 
that the 60 hours usually considered necessary to com- 
pletely dissolve the iron carbide are not actually re- 
quired and that the best practice is to bring the cast- 
ings to the highest temperature at the beginning of 
the anneal, such temperature to be held until the iron 
carbide is dissolved, and then drop to 1400 degrees, 
which is considered favorable for the precipitation of 
the graphitic carbon. In a comprehensive discussion 
of the advantages and disadvantages of the pot and 
muffle ovens, the author concludes that the conver- 
sion rather than the removal of carbon in the anneal 
produces ductility. 

Joseph Harrington and W. R. Bean both read inter- 
esting papers on the application of pulverized fuel to 
the melting of malleable cast iron. In spite of its 
manifest advantages, however, malleable foundrymen 
are reluctant to take up powdered coal in earnest. “It 
is certainly a case where precedent is wrong,” the 
author concludes, “and the reluctance of foundrymen 
to take the first step will probably be balanced by their 
eagerness to fall in line just as soon as the pioneer 
has completed his installation.” 


ovens. 


GRAY IRON SESSIONS 


In sessions devoted to gray iron castings, T. Mau- 
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land of the International Harvester Co. discussed 
“High Sulphur in Soft Gray Iron,” in which he said 
that in spite of the fact that high sulphur is almost 
universally considered detrimental to good results in 
the foundry, he has observed that castings up to 0.12 
per cent will sometimes be good, strong and soft. At 
other times with the other elements the same, the 
castings will be hard with sulphur less than 0.09 per 
cent. It may be inferred, therefore, that sulphur is 
not the determining element in the hardness of gray- 
iron castings. He concludes that sulphur in itself is 
not nearly so bad as it has been painted, and believes 
the reason good castings sometimes are obtained with 
high sulphur iron lies in the fact that the oxygen in 
such cases usually is low. L. M. Sherwin, Brown and 
Sharpe Mfg. Co., read a paper on “The Seasoning of 
Gray lron Castings.” After describing microscopical 
tests on a series of annealed bars he states that many 
important questions regarding this matter have not 
yet been satisfactorily answered and further experi- 
mentation is essential for their elucidation. Edgar 
A. Custer in discussing “Cast-Iron Shells in Perma- 
ment Molds,” pointed out the superior effectiveness of 
the cast-iron shell in attacking earthworks, that the 
efficiency of a shell fired against troops is dependent 
almost entirely upon the character of its fragmenta- 
tion, in which particular cast-iron shells have been 
shown to be much more satisfactory than forged-steel 
projectiles. Cast-iron shells, with proper foundry pro- 
cedure, also can be easily made in enormous quan- 
tities. France is making over 1,000,000 rounds a day 
at present in dry-sand molds. A steel forging for a 
4.7-inch shell costs over $7; a cast-iron shell of similar 
size can be made for a little over $2. With these ad- 
vantages in mind, the case for the cast-iron shell seems 
complete, provided proper foundry practice can be se 
cured so the shells will be of uniform and satisfactor\ 
quality. To this result, the permanent mold 
is recommended, and the details of making such shells 
were discussed. 


achieve 


STEEL CASTINGS 


In the sessions devoted to steel castings, Major C. 
M. Wesson, Watertown arsenal, presented an import- 
ant paper on “Steel Castings for Ordnance Construc- 
tion,” which we hope to publish in full in a future 
issue. A paper on “A New Method of Burning Crude 
Oil” was read by W. A. Janssen, Canadian Steel 
Foundries. After a brief resume of the early develop- 
ment of crude-oil burning apparatus, Mr. Janssen de- 
scribed a new system in which the air is preheated and 
subsequently mixed with the oil in definite propor- 
tions, creating a combustible gas. The gaseous prod- 
uct is forced into the furnace under pressure. The 
preheater is cast iron, and is provided with flues for 
the passage of the waste gases which form the source 
of heat. The vaporizer is a hollow cast-iron fitting 
provided with baffles to insure an intimate mixture of 
oil and air, and the thorough vaporization of the 
former. With this type of burner, Mr. Janssen stated, 
that oil economies of 40 per cent had been realized. 

The great interest in electric melting furnaces was 
shown by a symposium of four papers on this mat- 
ter by John A. Crowley, Douglas Walker, C. R. Mes- 
singer and E. L. Crosby. 
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Boston Meeting of American Chemical 
Society 


In the report of the first two days’ meetings of the 
American Chemical Society in Boston, given in our 
last issue the opening address of Dr. R. C. Maclaurin, 
president of the Massachusetts Institute of Technology 
was accidentally omitted. Dr. Maclaurin in welcoming 
the society to the Massachusetts Institute of Technol- 
ogy said that the man in the street may not pay much 
attention to the proceedings of the society, but none 
the less it is probably true that no body of men sim- 
ilarly associated is capable of contributing so much as 
chemists to the solutions of the great problems that 
the war presents. He said: 

“I need hardly refer to the possibilities, nay, the ac- 
tual achievements, in the operations of the war. Much 
is being done by the members of your society, the best 
of it quickly and without being heralded in the press, 
so that it will probably not be till the war is over that 
the public learns of the actual accomplishments of 
American chemists in the field that I have indicated. 
When the story is told it will add lustre to the name 
of American science. 

“Every patriotic citizen to-day, whatever his calling, 
should be preaching and practising the doctrine ot 
economy—the absolute necessity for avoiding all need- 
less expenditure, which is only another word for work. 

“This must be done everywhere, in our households, 
in our business, in our Government, and few can ren- 
der so much service in saving work as the chemist.” 

The report of the war conference on Tuesday, Sept. 
11, was given in our last issue, excepting the address of 
Dr. M. T. Bogert, Chairman of the Chemistry Com- 
mittee of the National Research Council. A full ab- 
stract of Dr. Bogert’s address foilows: 


Work of the Chemistry Committee of the National 
Research Council 


BY DR. M. T. BOGERT, CHAIRMAN 


American chemistry must justify itself, and show its 
ability to cope with the chemistry of other warring na- 
tions. What we have done to secure chemistry in this 
country may be illustrated by citing three organiza- 
tions which we have at the present time, who are co- 
operating very effectively. 

1. The Naval Consulting Board organized by the 
Secretary of the Navy, and concerning itself with 
problems which affect the Navy. 

2. The work of the Committee on Chemicals of the 
National Defense Council described by Dr. Nichols.* 

3. The third chemical committee is the National Re- 
search Council. This council was called into being 
before the outbreak of the war at the request of the 
President of the United States, and was organized by 
the National Academy of Science. It is the official ad- 
viser of the Government. It was very fortunate that 
this was done, because at the outbreak of the war we 
already had the necessary machinery to undertake the 
numerous problems which came to us. 

The first business of the chemistry committee was 
the appointment of the necessary subcommittees. 

In the second place, the census of chemists con- 
ducted by Dr. Parsons and the Bureau of Mines car- 
ried, as you are aware, a slip for research chemists— 


—_— 


*See our last issue 
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those who were interested in research. These research 
slips were all detached at the Bureau of Mines and 
transferred to our office, where they in turn have all 
been closely read, indexed and cross-indexed, and 
through the chairman of the sub-committee, we have 
now gotten out an alphabetical list of the chemists 
who are interested, and experienced in particular lines. 
That alone is a tremendous thing, because it puts in 
the hands of the sub-committees a list of the names of 
the men in the country who are interested and eager 
to attack problems which at the present time are un- . 
solved. Further, this chemistry committee has co-op- 
erated in placing drafted chemists in service where 
they will be of benefit to the country. They have had 
to study 300 different problems and report through dif- 
ferent departments of the Government concerning 
these different problems. Perhaps the chief function 
of the chemistry committee is that of endeavoring to 
act as a central clearing house. If that can be realized, 
it will be a splendid accomplishment for the country 
as a whole. If we have one centralized agency of this 
kind doing not only Government but other research 
work, some of the developments and overlappings that 
we have allowed, may be avoided. In connection with 
that function, a Bureau of Information could be es- 
tablished. Every day we have a great many questions 
of all kinds to answer, which can be answered by ac- 
cumulated information. 

We do not feel at all discouraged that all the sug 
gestions which come in from the outside are not all of 
great value. The experience in France and England 
has been that one in 300,000 of the suggestions sent 
in, have some real value. Another function of the com- 
mittee is that of raising funds to carry on its work 
and I might add that one who has made this work pos- 
sible is one that is benefactor of this institution also, 
Charles Hayden, of Hayden, Stone & Co., and he has 
been very generous in carrying out this work. 

Another direction in which useful service is ren- 
dered is that of bringing distinguished chemists from 
France. 

We have sent over to France and to England repre- 
sentative scientists who have studied the situation 
there at the front in the warring countries, and have 
brought back first hand information in order that we 
may direct our lines of work, and have the benefit of 
what was being done, and this has been of the greatest 
value on this side. Three other chemists are about to 
leave this country on similar missions, and we hope in 
this way to keep in close personal touch with what is 
going on on the other side. As a result of our experi- 
ence at the present time, we believe that chemists are 
needed for the following: 


1. Teaching is fundamental. We must have chem- 
ists to continue the teaching and training of new chem- 
ists—a recruiting station for chemists. 

2. Chemists are needed for the control and directi«: 
of industrial operations of all countries—munitio: 
poison gases, gas masks, metal, leather, oil, allo: 
drug, food and dye stuffs. 


3. Inspection and analysis of munitions, supplies 
all kinds, etc. This is a direction in which engineeri: 
and analytical laboratories of our educational and re- 
search laboratories throughout the country can hep 
and are already helping, and will be called upon for 
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services to supplement agencies of the Government 
now had for that purpose. 

4. Development of new plans and processes made 
necessary either by increased demand or by the cutting 
off of former sources—the potash industry, for ex- 
ample, and an example of a wholly new industry is that 
of poison gases. 

5. Small scale manufacturing operations, in our edu- 
cational research institutions, synthetic drugs and spe- 
cial reagents without which no research work can yo 
on, and which are produced in such small amounts that 
they are of practically no interest to the manufacturer. 
This is very important for the carrying on of the war, 
and for the safety of the country. In this direction 
the universities and research laboratories are aiding, 
and will aid us. 

6. For research, and to aid the Government in se- 
curing defense for our country, and to protect our sol- 
diers, and also increase our power. 

7. As advisers to the Government, bringing to it in 
the first place, the best knowledge and best qualified 
men of the country to attack problems and then initiate 
what research work is called for. We should not fall 
into the habit of assuming that because we cannot 
answer a research problem at once, therefore we should 
say that we are not interested in it. The warring na- 
tions will tell you that if they had only initiated cer- 
tain research work at the outset of the war, the 
answer to some of the problems might be available, and 
would be determining factors, so we should initiate re- 
search work, although it may be some little time before 
the answer can be obtained. Another important func- 
tion of our sub-committees is acting as advisers to the 
Government, and assisting them, and they are being of 
the greatest service. 

8. For our Government laboratories to supplement 
the present forces when necessary on account of the de- 
mand put upon them, or to fill the places made vacant 
by men drafted into the army and into industries. 

These are some of the directions in which chemists 
are urgently needed. As far as the needs are 
cerned, the first thing for the proper conduct of the 
work is the matter of funds. There must be an ade- 
juate appropriation in order that the work may be 
carried on, as without funds they cannot carry forward 
the work. 

A better recognition is needed on the part of the 
Government of what this organization van accomplish. 
The Government should get into the habit of turning 
to this corps of chemists through the Committee on 
Chemicals of the National Defense Council, and the 
Chemistry Committee of the National Research Coun- 
cil for aid, which both are ready and prepared to 
supply. 

Another need of the situation has to do with our 
industrial chemists and those who are drafted and ex- 
empted. I believe it would help the situation very much 
if the chemists drafted and then exempted were given 
some insignia to indicate that fact that they were ex- 
empted on account of their need in the industry, and 
that in that industrial army they would render just as 
valuable and important service to the country as if 
they were serving in the trenches. In France they wear 
an insignia on their arm, and something like that would 
help here. France also has an organization of indus- 
trial workers, and their work must be done very care- 
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fully. If they make any mistake, the first thing that 
happens to them is that they are sent to the front. On 
the other hand, if they are guilty of treason, they are 
tried before court martial and shot. 

As far as the problems are concerned which confront 
this committee, let me say at the outset that we have 
a great many more volunteers than we have problems, 
and that you must not be disappointed if in spite of 
your willingness, you have been unable as yet to secure 
a satisfactory reply from the Chemistry Committee. 
Do not overlook the fact that the Government has al- 
ready an existing agency for the study of a great many 
of these problems. We are not in any way trying to 
supersede them, but we are trying to supplement their 
work in every way that we can, and the reason why it 
has not been possible to transmit problems, is that 
there are more volunteers than problems. This con- 
dition will rapidly disappear. 

An incident showing our co-operation with Govern- 
ment agencies and the character of some of these prob- 
lems I will endeavor to indicate by one or two ex- 
amples. As you will understand, many of the most in- 
teresting of these problems are of a highly confidential 
character, and cannot be stated. 

In the first place, take such a problem as hydrogen. 
The question of hydrogen generation is a matter of 
considerable interest to our aviators. They must have 
the best possible method of producing an adequate sup- 
ply of real hydrogen, and it is necessary also to have 
an outfit which can be used for this, and also on ship- 
board. That is a problem which involves the standard- 
ization of materials which are to be used for hydrogen. 
It involves also incidentally the question of ability to 
protect the hydrogen. An important problem in the 
submarine situation is the detection of hydrogen. It 
Was necessary to devise an automatic detector. Co-op- 
eration with the Bureau of Standards and the Depart- 
ment of Chemistry of the University of California has 
resulted in the production of two detectors which are 
entirely satisfactory. This has been brought about by 
Dr. Bray and Dr. Lewis formerly of Massachusetts In- 
stitute of Technology and now at the University of 
California. 

The submarine question has brought out a number 
of problems, such as the production of suitable non- 
corrosive metals or alloys for submarine guns and tor- 
pedoes, and equipment to be used on submarines. In 
the case of balloons, other questions which have come 
up relate to the fabric to be used. In the case of 
airplanes, the fabric to be used, and also the proper 
kind of “dope” to be used on the wings, and there is 
also the question of the right kind of glue to be used 
in the manufacture of propeller blades, ete. In air- 
plane service, one of the most important questions is 
the question of a suitable fuel. This is of the utmost 
importance. If we are going to build an enormous 
fleet, we must see that they are provided with the best 
possible fuel, in order that the airplane may rise to a 
sufficient height to make an attack upon the opponent. 
This is very important. If an airplane is provided 
with a fuel which will not permit it to rise to the same 
height as its opponent, it is a distinct disadvantage. 

In connection with the needs of our war, proper 
paints for our war vessels have been studied by vari- 
ous committees, and at the present time they are work- 
ing in conjunction with the Bureau of Standards on 
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specifications for twenty-five different types of paint 
and varnish. 

The fertilizer situation is being attacked from a 
number of points. The potash and nitrate situation 
and other problems have been studied by Dr. Wheeler, 
and it has been found that such a question as top 
dressing on winter wheat in spring means a difference 
of 200,000,000 bushels in the supply. 

Such questions as the production of the necessary 
textile and dyestuffs have also been studied. 

The question of synthetic drugs is very im- 
portant, and is now being studied. A large propor- 
tion of these drugs was derived from Germany, and it 
has been necessary for us to prepare these ourselves 
or go without them, and that means not only the ques- 
tion of patent situation which we are called upon to 
handle, but means the question of working out the de- 
tails necessary for the successful manufacture. 


also 


The question of explosives in all aspects is now be- 
ing studied by Dr. Comey, chief chemist of the Du 
Pont Co., not only in regard to adequacy of supply, of 
raw materials, but also the possibility of using other 
explosives, in order that we may be prepared in every 
sense. 

The most important of all the fields in which we have 
been working is that of gas. At the time of the first 
gas attack, which was April 15, 1915, a chlorine gas at- 
tack was made. The result of that attack was such 
that the British General sent back word that if some 
protection was not provided in comparatively few days, 
they would have to give up that entire section of the 
line. If there had no chemists, it would have 
been a very serious situation. This also illustrates the 
necessity of speed to which they were put. Inside of 
four days 3,000,000 masks provided for the 
British Army. At the present time we have a great 
variety of gas protections. 
ous gases are now being used at the front. 
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Some of the most poison- 


Presidential Address 


Dr. Julius Stieglitz, of the University of Chicago, 
presented his presidential address on Wednesday eve- 
ning, Sept. 12, in Huntington Hall in the old Rogers 
Building of the Massachusetts Institute of Technology 
in Boston. He said that chemistry is all that, thus far, 
has saved Germany from defeat. After Joffre on the 
Marne had killed her hopes for a swift, crushing vic- 
tory through the violation of Belgium, it taught her 
that she must face a long struggle, in which, cut off 
from the world’s supplies, she must make shift with 
what her own territories could yield and her chemists 
could produce. 

“In the wonderful organization of power in France 
and England in the midst of war the French and 
English chemists have stepped in and brought their 
supplies of munitions of every variety, of remedies, of 
their own weapons of defense and offensive poison gas 
and liquid fire warfare, up to the need of meeting now 
on more than equal terms an enemy prepared years in 
advance. 

“And in our country too, chemists have stood the or- 
deal of an unprecedented time. I have in mind our 
splendid achievement of having solved in these three 
years of warfare such tremendous problems which 
three years have brought to us as were involved in the 
speeding up of the production of thousands of tons of 
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fundamental chemical products needed by our allies and 
now for our own purposes, steel and iron alloys of every 
variety of toughness, hardness and elasticity, purified 
copper by the millions of pounds, aluminium for air- 
ships and motor cars, abrasives on which the trueness 
of every great and every small gun depends, sulphuric 
acid and alcohol for the preparation of explosives, 
foods, oils and scores of essential products prepared on 
a scale never before seen.” 

Professor Stieglitz mentioned the growth of the 
society from somewhat over 8000 members before the 
war to nearly 10,500. 

He also said: “It has publicly 
in Germany—I am quoting from an excellent article 
by our friend, Dr. Baekeland—that German dye manu- 
facturers after the war should allow only a limited and 
conditional quantity of dyes to go to foreign countries, 
including the United States, in order to give her home 
industries a great lead in recovering the commerce of 
the world in textiles. 

“Even if this suggestion should not be put in effect, 
for Germany has more to lose than to gain by a policy 
of trade war after the reestablishment of peace, we may 
be sure that her own manufacturers will get the best 
of her supplies and every possible advantage. Our tex- 
tile manufacturers and many other branches of industry 
will be at the mercy of competitors, assisted by Gov- 
ernment direction, unless we have a 
chemical independence in this country.” 

He said that manufacturers should treat research 
chemists more fairly by sharing more equitably the 
profits resulting from their discoveries instead of ex- 
ploiting them. The wiser policy has been largely re- 
sponsible for the German leadership in chemical manu- 
facturing. 


been encouraged 


declaration of 


He advocated a definite national policy 
ward the establishment of independence of chemical 


looking to 


supplies. One of the most important measures neces- 
sary to this end he believed to be the fixing of protec- 
tive duties. 

“Much more than a question of coloring materials is 
concerned in a conscious policy to have our dye in- 
dustries established on a permanent basis. It has often 
been emphasized that the manufacture of dyes is so 
closely related to the preparation of explosives that a 
flourishing dye industry in times of peace means ample 
facilities for explosives in times of war. 

“No American would care to contemplate what our 
condition would be in the matter of large-scale produc- 
tion of explosives if we had become engaged in a 
struggle with a first-class power without the benefit, 
without the great expansion in our dye and explosive 
factories, which our commerce with England and France 
brought about after 1914. When peace comes, let no 
American forget this lesson. One way of insuring our- 
selves against a lack of facilities for a sudden expan- 
sion in the production of explosives is to keep capital 
invested in dye factories.” 

He spoke of the progress of United States universities 
and colleges in chemistry and urged that they “be kept 
not only prolific as to the output of men—the vast ex- 
pansion in laboratories and attendance bear witness to 
quantity being insured—but that they also be main- 
tained on such a high level of scientific quality that the 
product going forth will consist of the very best type 
of men.” 
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Metallurgical Symposium 


The metallurgical symposium held Thursday morning 
was the third held by the Society. Prof. W. A. Whit- 
aker, of the University of Kansas, presided. The ques- 
tion was brought up as to the advisability of establish- 
ing a metallurgical division of the American Chemical 
Society to take up the chemical problems of metallurgy. 
Several of the members expressed their views on the 
subject, and it seemed to be the consensus of opinion 
that the society ought to do all in its power to foster 
metallurgical chemistry, that is, the theoretical side of 
metallurgy as distinguished from the purely practical 
side of metallurgy. No recommendations were adopted 
but the question will probably be taken up by the Coun- 
cil at a later date. 

An interesting paper on “Stellite as a Substitute for 
Platinum” was read by Elwood Haynes, of the Haynes 
Stellite Co., Kokomo, Ind. The product is well known 
but its use as a substitute for platinum is quite an in- 
novation. Mr. Haynes said it could be used in jewelry 
and was a very good substitute. It is limited as a 
platinum substitute for chemical purposes on account of 
its being corroded by several acids (not by nitric). It 
has about the same melting point as platinum. In or- 
der to show the wide range of its usefulness, Mr. 
Haynes passed around some spoons, knives, a razor, 
hatchet and several other samples which appeared to 
be indeed very good-looking articles. It is hoped to 
publish Mr. Haynes’ paper in a later issue. 

A paper on “The Effect of Annealing on the Elec- 
trical Resistance of Hardened Carbon Steels,” by I. P. 
Parkhurst, was read by H. E. Howe. The general con: 
clusions drawn by Mr. Parkhurst from his experimental) 
work was that the total change of resistance increases 
with the carbon content. 

Dr. J. W. Richards had prepared a very interesting 
paper on “Physico-Chemical Data Needed by Metal- 
lurgists.” Dr. Richards was unable to be present and 
his paper was read by H. E. Howe. The paper dis- 
cussed very fully the woefully insufficient thermochemi- 
cal data available for metallurgists. This is true of both 
low and high temperatures. High temperature data are, 
however, even scarcer than low temperature data. He 
outlined a few subjects in .which data were badly 
needed, mentioning the combinations of metallic oxides 
with silica, sulphur and with each other; the heats of 
formation of arsenides, arsenates, borates, manganates, 
aluminates, etc., and a large number of others. There 
is enough data needed to keep a dozen thermochemical 
laboratories busy for ten years. For temperatures above 
the ordinary our thermochemical data are not exact. 
For instance, in distilling zinc, the energy involved is 
far different than indicated by the equation ZnO +- C 
Zn +-CO when the figures for solid zinc are used as 
in this case zinc vapor is formed. Other data badly 
needed are the specific heats of all substances, the latent 
heat of fusion, latent heat of vaporization, specific heat 
in the gaseous state and liquid state. The latent heat of 
fusion is needed on steel, brass and bronze, and the 
latent heat of vaporization has been experimentally de- 
termined for only 3 metals and 6 metallic compounds. 
Vapor tension curves are badly needed. We only know 
the specific heat of brass and bronze from 100 deg. to 
0 deg. The metallurgists are looking to the physical 
chemists for these data and laboratories should look into 
this field. 
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A paper on “Sulphur Dioxide in Metallurgy,” by E. R. 
Weidlein of Mellon Institute, Pittsburgh, Pa., was read 
by G. C. Stone. The paper described work in an experi- 
mental plant at Thompson, Nevada, on the precipita- 
tion of leached copper by sulphur dioxide. The process 
is described in U. S. Patent 1,201,899, Oct. 17, 1916, 
which was abstracted very fully in our issue of Feb. 15, 
1917, page 227. The process is applicable to low-grade 
sulphide and oxidized copper ores. The precipitated 
copper contains only oxygen as an impurity and runs 
over 99 per cent pure. An important feature is that 
the precipitation is continuous. Mr. George D. Van 
Arsdale of Phelps, Dodge & Co., said he would be inter- 
ested to know the costs of working the process and was 
also interested in knowing that the precipitation had 
been made continuous. 

A paper on “The Importance of Flotation in Copper 
Metallurgy,” by E. P. Mathewson of the British- 
America Nickel Company, of Canada, was read by Dr. 
Dorsey A. Lyon of the U. S. Bureau of Mines. The 
paper reviewed the important developments during the 
last few years. 

The “Theory of Froth” was discussed by Dr. W. D. 
Bancroft in his usual interesting manner. He said that 
froth may be defined as a mass of globules with liquid 
walls. In order to get a froth a surface film must be 
produced different from that of the body of the liquid. 
This involves a change in the surface tension, either 
greater or less, of the film from the mass of the liquid. 
If something can be put in which gives a more viscous 
film the froth will be more stable. Permanency of foam 
is a question of viscosity. If you fill up the film with a 
solid the froth will be more viscous, you can stabilize 
kerosene, pine oil, etc., with white lead. 

Most oil mixtures used in flotation do not give stiff 
froths by themselves but the metallic sulphides make 
the froth permanent. 

Dr. Charles H. Herty in the discussion asked whether 
oleo resin added to pine oil would help. Dr. Bancroft 
said that if it did not cut down the stiffening of the 
froth by the sulphides, it would be all right. Mr. O. C. 
Ralston of the Salt Lake City Station of the Bureau 
of Mines said that the important question was how to 
get selective action in certain sulphides, i.e., how to 
make one mineral go into the froth and keep others 
out. 

“Chemicals Used in Ore Flotation,” was the subject 
of a paper by O. C. Ralston and L. D. Yundt. The pa- 
per was read by Mr. Ralston. It will be published in 
full in a later issue. 

A paper on the “Action of Cadmium Salts on Lead 
and Zine Sulphides,” by M. H. Thornberry, was not 
read, as Mr. Thornberry was not present. Professor 
Whitaker said the substance of the paper was that 
cadmium salts greatly hindered the flotation of lead 
sulphide. 

A paper on “Flotation of Zinc Sulphide Tailings,” by 
W. A. Whitaker, S. F. Farley, and H. P. Evans, was 
read by Professor Whitaker. It is hoped to publish 
this in full in a later issue. Professor Whitaker said 
from the results of many tests they found that light 
oils such as pine gave high grade concentrates but a 
lower extraction than heavier oils. The heavier oils, 
however, gave lower grade concentrates. By properly 
mixing the light and heavy oils the best economical pro- 
cedure could be obtained. 
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Third National Exposition of Chemical Industries 


Comprehensive Report of Important Addresses and Meetings of Technical Societies* 





Showing a continuous growth at the rate of 100 per 
cent for each year of its existence, the National Ex- 
position of Chemical Industries was held for the third 
time in Grand Central Palace, New York, from Sept. 
24 to 30, inclusive. With exhibits well in place at the 
opening hour, the management and exhibitors were 
fully prepared for the large attendance which marked 
the opening of the doors. 

The opening exercises at 2 o’clock in the afternoon 
were marked by keynote addresses from the chairman 
of the Exposition Advisory Committee, and the presi- 
dents of the three great chemical associations of the 
United States—American Chemical Society, American 











SPEAKERS AT THE OPENING SESSION 


Left to right G. W. Thompson, Pres. American Institute of Chemical Engineers: Julius Stieglitz, Pres. Ameri- 





The Battle of the American Chemical Industries 
By Chas. H. Hertyt 


The battle for national self-containedness in that 
portion of the line held by the American chemist is 
progressing favorably. It is not yet won, but many 
heights have been conquered, many formidable streams 
crossed, and the open plains of full national service are 
almost in sight. 

This exposition, increasing in magnitude each year 
by 100 per cent of its original size, constitutes the bulle 
tin by which the nation is informed of the progress 
made. 














can Chemical Society Messrs. F. W. Payne and C. F. Roth, managers of the Exposition Colin G Fink, Pres 
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Electrochemical Society and American Institute of 
Chemical Engineers. These addresses, short and to the 
point, are given in full below. Accompanying is a view 
of the distinguished speakers and managers of the ex- 
position who occupied the platform at the opening ses- 
sion, Mr. Charles F. Roth, presiding. 

A feature of the exposition which appealed strongly 
to the popular mind and held interest also for technical 
and engineering visitors, was the exhibition of mov- 
ing pictures illustrating power development and the 
operations in a variety of industries. 

These pictures had an educational value of high order 
and served to stimulate general interest in chemical in- 
dustry in the United States. 


*See page 420 for descriptions of exhibits 


In the center, the advance up the steep slopes of 
“capitalization” has been marked. In 1915 there was 
added to the chemical industries $65,565,000; in 1916 
$99,244,000; and in 1917, up to Sept. 1, $65,861,000, a 
total gain of $230,670,000. 

On the extreme right the forces of “Empiricism’ 
have steadily yielded ground to the advances of our 
research chemists. More and more called upon for 
utmost effort, they have never failed to respond. 

On the left flank a steadily increasing force of the 
ablest American chemists is being gathered to capture 
the hill of “Obsoletism of Army Equipment,” and is 
providing the great armies we are now raising witl 
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the most efficient forms of modern chemical means for 
both offensive and defensive warfare. 

On the right center the terrain of “Congressional 
Apathy” has been partly won, as typified by favorable 
protective legislation for our dyestuff industry and by 
the guarding of the all-important electro-chemical in- 
dustries at Niagara Falls from power shortage due to 
lapsing legislation. 

On the left center the quagmire plains of “Public 
Indifference” have been largely dried and made passable 
through the clearing skies of a sympathetic daily press, 
which has constantly emphasized the value to the inde- 
pendence of the nation of a full-rounded chemical in- 
dustry. 

Finally, the counter attacks of subtle propaganda 
against the ability of American chemists and the worth- 
iness of our products, such as American dyestuffs, have 
ingloriously failed. 

The optimism engendered by such splendid progress 
will prove, however, a curse indeed if it leads us to 
overlook two features of the present situation. 

In the first place, in order to man the present lines 
of this battle of the chemical industries we have al- 
ready drawn heavily upon our reserves in the universi- 
ties throughout the country. Many professors, ad- 
vanced students, and even only partly trained students, 
have been called into the industries. This, together 
with the losses by enlistment, has created a serious 
shortage of chemists, whose replacement through all 
favoring means should be a constant charge upon the 
liberality of the leaders of our chemical industry and 
the farsightedness of those vested with the powers of 
national administration. 

In the second place, this army has its camp follow- 
ers, men who, under the guise of chemistry, seek to 
enlist capital in developments bearing all the earmarks 
of get-rich-quick schemes, the disastrous outworking of 
which may perhaps shake that confidence between capi- 
tal and chemists which should grow daily stronger 
if this battle is to be fully won. And it must be won. 
Only patriotic motives underlie that conviction. 

It is the nation’s service to which we are called, 
and to that service the good faith and untiring zeal of 
the American chemist is pledged. 


7. * x * 


American Chemical Industry and the American 
Chemical Society 
By Julius Stieglitz* 

“Every cloud has its silver lining,” and even the 
great black cloud of war which has been oppressing the 
world these three years has been penetrated here and 
there by bright rays of good accomplished. One of 
these brighter effects of the disaster, as far as this 
country is concerned, has been the influence of the war 
on our chemical industries. Facing the necessity not 
only of very greatly expanding their output, but also 
of developing many new products and of making older 
products of a far higher grade in quality than ever 
before, our American industries, as evidenced by the 
three expositions held in this place, have met and con- 
quered one great problem after the other. We may 
confidently expect, and indeed we must insist, that out 
of this period of forced effort we shall emerge inde- 
pendent of all foreign nations in regard to our ability 
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METALLURGICAL AND CHEMICAL ENGINEERING 


389 


to supply the basic chemical needs of our country, not 
only in quantity but also in quality. As a single in- 
stance of the progress these years have witnessed in 
a field we must continue to hold after the war, let me 
recall the dismay of our universities—and I am sure 
also of our industrial laboratories—when, early in 1915, 
we saw the supplies of Jena glass and of other finer 
glass cut off. Yet to-day we are manufacturing in the 
United States glassware fully as good as, if not indeed 
superior to, the German brands we thought we never 
could do without. When the war is over, no matter how 
fierce trade competition may be, we must see to it 
that our new industries survive, that we do not relapse 
into our old dependence on European sources for almost 
every article in which quality, highest quality, is essen- 
tial! In the heat of effort of these years only the most 
urgent and immediate of our needs have been met; 
some of these results still depend for their stability 
upon war conditions, they are still too liable to collapse 
when the world returns to its normal life and trade is 
free once more. In this situation, fraught with mag- 
nificent possibilities for much greater chemical achieve- 
ments, but also with great dangers for the permanency 
of some of the American chemical industries, the Ameri- 
can Chemical Society, for which I am speaking, sees 
its opportunity of being of new and still greater service 
to the country. Including in its membership of more 
than 10,000 the great majority of leading technical chem- 
ists, as well as practically all the foremost men of the 
chemistry staffs of our universities and colleges, the 
society is in a position to render service in any branch 
of chemistry, service that will be expert and at the 
same time judicial and unbiased in its spirit. Thus 
the society, influenced by the conviction that our na- 
tional welfare demands independence in dye manufac- 
turing, was active in aiding the movement to secure 
a much needed measure of protection by duties on dyes 
They, at the invitation of the chairman of the United 
States Tariff Commission, the American Chemical So- 
ciety, through its advisory committee, a few months 
ago, recommended the name of an expert on chemical) 
schedules, Dr. Grinnell Jones, who is now working with 
the commission on the task of placing the tariff on a 
scientific, non-political basis. The society recently urged 
upon the Secretary of Commerce that standard chemi- 
cals and reagents are as essential for successful work, 
for the saving of wasted effort, in chemical industries, 
as are standardized weights, measures and gages in 
other industries. With the approval of Secretary Red- 
field, the Bureau of Standards, and with the co-opera- 
tion of a committee of the American Chemical Society, 
has now started this important work. Then our appeal 
in Kansas City to the women of the country to refrain 
from the purchase or acceptance of platinum jewelry 
had its immediate effect; within a few days thereafter 
the jewelers’ representatives in conference with the 
Secretary of Commerce agreed not to use the precious 
metal for heavy articles, thus making a larger propor- 
tion of it available for the industries. According to the 
latest information that has come to me, the price of 
platinum has at last begun to recede somewhat, instead 
of continuing the steady rise which its extravagant 
use in jewelry brought about, and which put a burden 
equivalent to a duty of several hundred per cent on 
a vital necessity of our scientific and industrial labo- 
ratories. I have the fullest confidence that if the situ- 
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ation should remain intolerable we shall have the sup- 
port of the government in taking much more stringent 
measures to protect chemical industries and scientific 
work, so vital to our nation’s life, against a use that 
is, after all, a matter of a mere luxury. Further, at 
the instance of the American Chemical Society, and in 
co-operation with a committee of the society, the Bureau 
of Foreign and Domestic Commerce has started the 
compilation of as complete information as it can se- 
cure for the guidance of our industries in regard to 
the chemical needs of manufacturers, the sources of 
supply of crude and finished products, and the relation 
of the various products to one another and to specific 
industries. Thanks to the efforts of the able editor 
of our industrial journal, Dr. Herty, a large fund has 
been raised to make possible this co-operation of the 
society with the government in this important work, 
and if the chairman of our committee, Dr. B. C. Hesse, 
has his strenuous way the work will be a model of thor- 
oughness and usefulness. 

[I have mentioned these instances of the activities of 
the American Chemical Society in order to emphasize 
that the society would cordially welcome any appeals 
made to it by industries needing support of one kind or 
another. We are now organized for quick and effective 
action in matters of legislation and policy through the 
President’s Advisory Committee, in matters of research 
through our affiliation with the National Research Coun- 
cil, all of whose active members in chemical fields are 
also active members of our society. If such appeals 
or suggestions are received, they will receive prompt 
and earnest consideration, and, if necessary, they will 
be looked into by committees of experts, not only with 
that fair judicial spirit which science develops in its 
devotees, but also with that sympathy and consider- 
ation which the service of our country instils into her 
Final action will then follow, with that fearless- 
ness and energy which a good cause always warrants, 
and which we trust will always be truly in the interest 
of the American Chemical Industry. 


% * * 


sons. 


The Electrochemical Industries 
By Colin G. Fink* 

[It was certainly a very propitious moment when, 
three years ago, Mr. Roth and Mr. Nagelvoort sug- 
gested and planned the first chemical exposition. The 
American Electrochemical Society heartily welcomed the 
idea, and felt fully confident that the enterprise would 
be popular and successful. An undertaking which is 
based on the promotion of the common welfare, an 
undertaking that affects the progress and prosperity 
not of a few individuals but of every member of the 
country; an undertaking that serves to teach and dem- 
onstrate in a very striking and lasting manner the 
diverse applications and activities of the most funda- 
mental of all national industries—an undertaking of 
this kind cannot fail; it must succeed. At the first 
exposition the exhibits were confined to one floor; in 
the second year the booths extended over two floors; 
and in this third year practically every square inch is 
occupied. Very soon Mr. Payne will have to build a 
bigger palace. 

Never before in the history of electrochemistry has 
the vast importance of the various electrochemical 
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products been so forcibly brought to the attention of 
our government and of our people as in the present 
year of the great war. Take from this country its 
electrochemical industry, with its numerous and diver- 
sified manufactures, and the martial strength of our 
country is hopelessly crippled. Think of the hundreds 
of machine shops that are utterly dependent on the 
electrochemical abrasives, carborundum and alundum; 
think of the thousands of rifles and guns turned out 
every month with the aid of high-speed steel made from 
electric ferro-alloys; think of the millions of pounds 
of electrolytic copper that are absolutely essential for 
our electrical apparatus. There is the airplane, whose 
light, strong stays are made from the electrochemical! 
metals, aluminum and magnesium; there is liquid chlo- 
rine, a product of the electrolytic cell, and the basis of 
the Carrel-Dakin method of treating the wounds of 
our heroes; there is electrolytic hydrogen, used in 
all of our scout and observation balloons, and there are 
the numberless electric alloys entering into the com 
position of nearly every item of the government’s vast 
military equipment. 

An interesting feature of the electrochemical indus 
try is its American origin and its present international! 
scope, international in so far as the industry is not 
restricted or confined to one or two countries or locali 
ties. Take, for example, the calcium carbide industry ; 
this was founded by an American, Thomas Willson; 
within a brief generation it has grown, in leaps and 
bounds. To-day there are large carbide factories in 
almost every civilized country of the world. Compare 
with this the sulphur industry, confined to the United 
States and Italy; or the petroleum industry, confined 
to the United States and Russia. The natural saltpeter 
industry is confined to Chile, but the electrochemical 
saltpeter industry, founded by Bradley and 
at Niagara Falls, has spread to every important civilized 
center. 

Wherever low-priced water power or low-priced fuel 
is available in generous and steady amounts, there elec- 
trochemical industries have been and will be established. 
Our country has been foremost in the electrochemical 
industry ever since its inception, due to American 
genius on the one hand and to our vast natural re- 
sources on the other. May we continue to lead the 
world in the supply of the many electrochemical prod- 
ucts: pure metals and alloys for the arts, gases for 
cutting and welding, chlorine and peroxides for our 
hospitals, chlorates and acetone for munitions, nitrates 
for the farm and defense, abrasives, electrodes, solvents 
and lubricants. May we continue to excel in the prod- 


ucts of the electric furnace and the electrolytic cell. 
* x a x 


Lovejoy 


The Work of the Chemical Engineer 
By George W. Thompson* 


This exposition demonstrates the greatness of the 
progress which chemical industry in all its branches has 
made in the United States in recent years. When an 
industry is small its requirements are small. As it 
becomes larger its requirements become larger. The 
manufacture of chemical products on a small scale in & 
laboratory is a relatively simple operation, but when 
this manufacture is conducted on a large scale, involving 
the investment of considerable capital, then the prob- 
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to solve. 

On this large scale the chemical engineer is the im- 
portant factor; not so much perhaps in the development 
of the processes as he is in the devising of machinery 
that will carry out these processes. Most chemical 
processes have been developed upon a small scale in 
the laboratory. All of the reactions have been worked 
out in this way. When the process has become so devel- 
oped it is studied for the purpose of putting it into 
operation on a scale that will produce a relatively large 
quantity of chemical product. To do this, the knowl- 
edge of the mechanical engineer is needed, but in addi- 
tion to the knowledge of the mechanical engineer there 
must be supplied a knowledge of the resistance of ma- 
terials to chemical reaction, which is provided pri- 
marily by the chemical engineer. This is particularly 
well illustrated in this exposition, where apparatus for 
a great variety of uses in chemical manufacturing are 
displayed. In practically every chemical manufacturing 
operation a great part of the study leading up to its 
becoming a commercial success has been the finding 
of materials from which the apparatus could be made in 
which to conduct the chemical reactions involved 

On small-scale manufacture, platinum, glass and porce- 
lain have, in most cases, been satisfactory. The use 
of these materials, however, for large-scale operations 
has been prohibited by the high cost of the materials 
or their fragility. It has been found, however, that 
by the selection of certain alloys of iron, chemical ap- 
paratus can be manufactured in which certain chemi- 
cals have been made to react upon each other without 
reacting upon the apparatus. Such reactions could be 
conducted in porcelain or stoneware were it not for 
the difficulty of making large porcelain or stoneware 
vessels that would not be destroyed by the heat of 
reaction, or necessary to reaction, involved in the proc- 
ess. The discovery that silica could be made into 
chemical ware, and that such ware had a very low 
coefficient of expansion, has made possible the use of 
such ware for many operations requiring the applica- 
tion of heat to liquids. With the demand made upon 
it, the manufacture of chemical stoneware of intricate 
shape and design has progressed to a remarkable de- 
gree, so that within the limits of its use there is prac- 
tically nothing that can be asked for in this class of 
apparatus. 

Our early knowledge of chemistry had to do almost 
exclusively with irreversible reactions. Modern chem- 
istry has largely to do with the reversible reaction, a 
reaction which takes place according to fixed rule, as 
determined by the temperature and pressure under 
which and at which the chemical reaction takes place. 
Every chemical manufacturer desires to get as high a 
yield of product as possible from every chemical reaction 
employed. To do this he must, in many cases, control 
the temperature or the pressure, or both, as the case 
may be, within certain relatively narrow limits. The 
needs of chemical industries in this respect have been 
80 great that accurate instruments for the measuring 
of temperature and pressure and for their automatic 
control have become imperative needs. At this exposi- 
tion there are on exhibition numerous pieces of appa- 
ratus designed particularly for the purpose of control- 
ing temperature, and to some extent pressure. 

Every chemical industry depends to a certain extent 


lem is much more complicated and much more difficult 
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upon its operation being carried out economically. This 
economy must extend to all departments. One of the 
most important departments is that connected with the 
production of power. The importance of obtaining the 
highest efficiency possible from a steam boiler is self- 
evident, and this can only be done by having as com- 
plete as possible combustion of the fuel used. There 
is one sure way of doing this, and that is by having 
continuous readings made of the carbonic acid gas pres- 
ent in the stack gases. It would be too expensive to 
employ a chemist to frequently take samples of these 
gases and analyze them, but with modern CO, recording 
instruments this is done automatically, with great econ- 
omy in steam production. Such apparatus has also been 
available in cases where the CQ, is used in chemical 
processes. By a greater concentration of CO, the han- 
dling of excessive quantities of useless gases is avoided. 

The designing of apparatus in which to conduct chem- 
ical reactions, with the result that desirable chemical 
compounds are produced, is also peculiarly the work of 
the chemical engineer. The reactions themselves, as 
indicated above, have become known as the result of 
laboratory work, but to design apparatus so that these 
reactions will go on with the greatest practicable rapid- 
ity, and to the highest degree of efficiency, requires a 
man peculiarly trained in some way to apply on a large 
scale the law of mass action and the other laws of 
physical chemistry. The removal of an undesirable com- 
ponent rapidly and efficiently, thereby taking away the 
slowing-up effect due to its partial pressure, is often 
a difficult problem; but with the modern methods illus- 
trated in this exhibition the problem becomes easier. 
Here we find apparatus designed for particular purposes 
in which operations can be carried on in a vacuum, 
or with the assistance of efficient stirring appliances, or 
in the utilization of centrifugal force. 

Much of our progress has been due to the utilization 
of electrical energy, and in this exposition are shown 
the products of the electrothermal reactions, also elec- 
trolitically prepared or refined metals and chemical prod- 
ucts. Here also are seen illustrations of the removal 
of suspended matter from gases by terminals highly 
charged with static electricity, and means for separat- 
ing minerals electrostatically or by the electromagnet. 

These are only a few of the many illustrations which 
could be offered of what is seen in this exposition, 
showing the mechanical genius of the American manu- 
facturer and his ability to convert chemical reactions 
into profitable business enterprises. I believe it would 
be proper to extol this ability. The American cannot 
expect to excel in everything, and if he excels in this 
particular line it is a sufficient “Crown of Glory.” That 
the manufacturer of chemical products has not accom- 
plished everything that could be desired has not been 
due to his lack of ability or energy, but has been due 
to his inability to obtain those raw materials which 
nature has furnished to other countries more generously 
than she has to us. 

With the progress of chemical industry the kinds and 
varieties of chemical products made are increasing from 
day to day. We see evidences of improvement in qual- 
ity and the probable reduction in price as the competi- 
tive conditions become more nearly normal. 

The Institute of Chemical Engineers is glad to join 
in this exposition in an advisory capacity, or in any 
other way it can be useful, because it believes that the 
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future commercial success of our country depends upon 
the continuance of the present efforts, looking in the 
direction of the expansion of chemical production and 
the manufacture of chemical products. 


Tuesday Meetings 

On Tuesday afternoon ALEXANDER SILVERMAN of the 
University of Pittsburgh gave an illustrated lecture 
on “Glass Manufacture,” and showed forms of 
blown, molded and pressed glass. 

On Tuesday evening a special session was held which 
was presided over by Dr. B. C. HESSE of the General 
Chemical Company. Dr. Hesse opened the meeting 
with a splendid address, which we publish here prac- 
tically in full. 


many 


INTRODUCTORY ADDRESS OF DR. B. C. HESSE 

“The program of this evening is admirably adapted 
to illustrate and emphasize the relations that may and 
do exist between abstract scientific knowledge on the 
one hand and the realities of every-day life on the 
other. Not that abstract scientific chemical knowledge 
is alone so concerned, for there are many others that 
will occur to you and I need merely remind you of 
Faraday’s electromagnetic theory of light of 1845 to- 
gether with the purely mathematical investigations of 
Maxwell in 1864 on the one side, and of the Hertzian 
waves of 1888 and Marconi’s telegraph in 
1896 on the other side. 

“Some sixty years ago an English youth still in his 
‘teens, pursuing an abstract scientific problem, encoun- 
tered an unexpected and astounding result and upon 
this he built an industry, which has since developed 
into gigantic proportions, but whose enormous influ- 


wireless 


ence and importance were not convincingly impressed 
upon the general public until the present world-war. 
I refer, of course, to the present-day coal for chemical 
in all its ramifications into every-day life all 
over the world. 


industry 
This, however, was by no means the 
ynly case in which the peoples of the world were rudely 
awakened. Of the many results of that awakening two 
will be discussed to-night. 

“Suddenly, and even violently, confronted with the 
actual reality of our dependence, both direct and indi- 
a great many things 
in common and widespread use, th: 
came most insistent in its demand; first, to know why 
such a condition had been permitted to grow up, and 


rect, upon foreign countries for 
general public be- 


second, to have that condition permanently abolished 
at the earliest moment. 

“Analysis of the situation discloses that in the first 
of these two demands there were at least two general 
classes, the first class comprising those cases whose 
importance was recognized and for which all or sub- 
stantially all raw and similar materials for 
domestic supplies, but whose utilization in such domes- 
tic manufactures was discouraged by domestic con- 
sumers of such manufactures, or by our Federal legis- 
lators, or by both combined; in the second class were 
those cases whose real and interlocking importance did 
not sufficiently impress themselves. 

“A first approach to an answer to the public demand 
as to why this condition was permitted is as to how it 
grew up; it grew up through our own acts of omission, 
because as we built up our industries we did not, as a 
nation, seriously, systematically and persistently study 
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what effect sudden deprivation of the non-domestic mate- 
rials employed in these industries would have on our 
nation as a whole, and then act to prevent or minimize 
such effects; that applies to our citizens, to our Federal 
officials, and to our Federal legislators. Just why this 
condition existed is not easy of explanation, but, no 
doubt, a large contributing factor was the general dis- 
belief in a war of present-day proportions and effects. 

“If I am correct in my conclusion that this depen- 
dence grew out of this general disbelief in such a war 
then I am probably correct in deducing therefrom that 
the second public demand, permanently and immedi- 
ately to abolish that dependence, is based upon a public 
belief in a possible recurrence of such a war and public 
determination not again to be so disadvantaged in 
such an event. 

“In that view it becomes necessary constantly to 
determine what things not made in this country must 
be made here; then to determine the best way of mak- 
ing them; next to decide what measures, Federal or 
otherwise, are needed to make them permanent, and, 
finally, to carry out the necessary program. 

“To help solve the first two sections of this program, 
namely, what to make and how, the National Research 
Council was created; to aid in solving a part of the 
third section of this program the United States Tariff 
Commission was created by act of Congress in Septem- 
ber, 1916. For products of and for our chemical in- 
dustry the Chemistry Committee of the National Re- 
search Council has taken over the burden, and the Tariff 
Commission has provided for expert chemical direction 
and execution in its technical staff. The National Re- 
search Council is largely a volunteer offering of our 
Tariff Commission is the contribution of 
Since our citizens and our Govern- 


citizens; the 
our Government. 
ment have so determinedly and so sagaciously joined 
forces we may confidently look forward to lasting re 
sults of untold value to our country; it is a sure way 
to make a democracy lastingly more efficient than an 
autocracy. 

“While the immediate work of the National Research 
Council is necessarily directed towards helping to re 
move present defects in our means of national defense, 
vet it ultimately will be engaged in helping to deter 
mine the best course of development of the whole coun 
try and the best way to effect it. We may, therefore 


expect that the influence of the National Research 
Council will ultimately penetrate and benefit ever) 
branch and division of our national activities. How 


ever, its work cannot last if the country does not con 
tinue to develop men and women who are capable of 
research work and, therefore, a collateral field of in 
fluence of the National Research Council will be t 

assist in keeping our technical schools, universities a 

colleges at the very forefront of educational efficienc) 
Finally, we may confidently expect that the Nation: 
Research Council will be the very efficient ‘eyes of th: 
nation’ by keeping close watch on all scientific an 
technical progress all over the world, discerning ou! 
own national advantages in developing selected po! 
tions for ourselves and in co-ordinating our efforts for 
such national development. 

“Among the Federal measures that influence ou! 
domestic development is the treatment we accord fo! 
eign products at our ports—that is, our tariff polic) 
The primary purpose of a tariff levy is governmenta! 
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funds, and in normal times our customs receipts are 
almost one-half of the total ordinary receipts of the 
United States Government; a subordinate purpose is 
to foster and enlarge domestic industry by wise and 
farsighted adjustment of customs rates and at the 
same time not unfavorably to affect the cost of living. 
Heretofore, such industries as employ much labor have 
by preference been fostered by our customs policy, and 
in comparatively rare instances only has any other test 
of eligibility to tariff help been applied; the test of the 
measure of such protection has been from ‘difference in 
cost of production plus a fair profit’ upward to all the 
tariff would bear. In 1916 Congress created the third 
of our tariff commissions to help it solve the problem 
»f customs rates fairly and equitably to all. At the 
same time Congress greatly increased the difficulty of 
that problem by enacting what it intended and ex- 
pected to be a set of customs rates on materials and 
products of the coal-tar chemical industry of such 
dimensions as to make importation unprofitable and 
domestic production profitable. Such rates had there- 
tofore been consistently refused by Congress for more 
than thirty years, because such an industry employed 
relatively little labor and its products were raw mate- 
rials for so many domestic manufactures that not only 
would our cost of living be advanced, but our competi- 
tive ability curtailed by such duties. This tariff of 
1916 says in effect that, since the work of 2,000,000 of 
yur people can be interfered with because 7000 other 
people are not here making things indispensable to the 
2,000,000, we must have that industry here even if it 
employs only 7000 people, or, in other words, ‘key 
ndustry products’ must be made in the United States. 
The problem that now confronts the Tariff Commission 
is to get together all the material and facts so that 
Congress can enact a tariff that will provide half our 
rdinary Government receipts, will not unfavorably 
iffect the cost of living, will expand our domestic in- 
justry to its maximum and will prevent its being crip- 
led because of failure of the usual channels of inter- 
ational trade. 

“In order that the Tariff Commission may properly 
lischarge its duties to Congress it is necessary for it 
» have comprehensive and complete detail information 
n a vast multitude of different subjects and items so 
rranged and so co-ordinated that it will lend itself to 
he treatment to which the commission must submit 

before a report to Congress can be made. For the 
irpose of so collecting and collating information the 
mmission has established a technical staff compris- 

g specialists in the various technical branches in- 
lved. Among such specialists there is a chemist. 

“In reading our tariff enactments, the all-pervasive- 
‘ss of things chemical is very striking; but only re- 
ntly has that impressed the general public and ob- 
ined recognition from Congress. The chemists’ in- 
rests do not end with Schedule ‘A,’ which deals 
rgely with chemicals and with so much of the free 
t as relates to things allied to those of Schedule ‘A,’ 
it they permeate almost each and every one of the 
teen schedules of the act. Obviously, the chemist 
ember of the Technical Staff Commission must ex- 
line a host of industries not ordinarily looked upon 

chemical in addition to the very large number of 
idustries that are acknowledged to be chemical in 
zreater or smaller degree. His task is most difficult, 








METALLURGICAL AND CHEMICAL ENGINEERING 





393 


and its successful execution will require much far- 

sighted, patient and diligent labor on his part and the 

frankest and fullest co-operation of our industries.” 
sees 

Dr. M. T. BoGERT, Chairman of the Chemistry Com- 
mittee of the National Research Council, then followed 
with an address on the work of the council. His ad- 
dress is not included here, as an address which Dr. 
Bogert gave on the same subject at the Boston meeting 
of the American Chemical Society will be found in the 
report of that meeting on page 384 of this issue. 

Mr. WILLIAM S. CULBERTSON, member of the U. S. 
Tariff Commission, delivered an interesting and impor- 
tant address on “The Tariff Commission and Our Chem- 
ical Industries.” The keynote of his address was an 
appeal for a greater co-operation between the chemists 
in the universities and industries and the Tariff Com- 
mission, which is investigating the chemical industries 
of the country in their relation to the tariff. 

Mr. GRINNELL JONES, chemist to the Tariff Commis- 
sion, in his address on the “Chemical Schedule,” dealt 
chiefly with the developments of the listings of the 
schedule and showed wherein they could be improved. 
He mentioned the work of the American Chemical 
Society in trying to obtain better statistics. This work 
is going forward at the present time with the co-opera- 
tion of the Government officials, and the results will 
be published later. Mr. Jones announced that the Tariff 
Commission was planning to publish regularly an 
Information Catalog giving many pertinent facts on 
the tariff situation. Publication of both Mr. Culbert- 
son’s and Mr. Jones’s papers is reserved for a later 
issue. 


Wednesday Meetings 

On Wednesday afternoon lectures were delivered by 
M. A. WILLIAMSON of the Norton Company on “The 
Manufacture and Use of Alundum and Crystolon,” and 
P. A. Boeck of the Celite Corporation on “Increasing 
Plant Production by Heat Insulation.” 

On Wednesday evening several very interesting ad- 
dresses were presented. The Dr. L. H. 
Baekeland will be below practically in full. 
We are very sorry that lack of space prevents our pub- 
lishing the addresses of W. S. Kies, vice-president of 
the National City Bank, on South American trade, and 
by C. H. Boynton, president of the Russian-American 
Chamber of Commerce, on Russian trade. 


address of 
found 


The Future of Chemical Industry in the 
United States 
BY DR. L. H. BAEKELAND 


Member of the Naval Consulting Board of the United States 


Judging from the scarcity of aniline dyes at the 
beginning of the war, most people made the erroneous 
deduction that we had no chemical industry to speak of. 
This is a gross error. As far as the mineral chemical 
industries are concerned, this country, even before the 
war, could stand excellent comparison with Germany or 
any other country. In fact, when it comes to the pro- 
duction of acids and heavy chemicals, the United States, 
in several of these branches, was decidedly ahead of 
Germany. This is particularly the case in her impor- 
tant electrochemical industries, which were developed 
way ahead of those of any other country. 
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There is no doubt, however, that we were behind in 
the manufacture of synthetic organic chemicals, which 
include the coal-tar dyes. But there was nothing 
strange or abnormal in this situation. The importa- 
tion of these products in the United States before the 
war did not exceed $10,000,000 a year, this covering 
more than 1000 different kinds of products, all of which 
require special processes of manufacture, and some 
having to be worked in very small units. The manu- 
facture mainly requires not only good chemists, but 
also inexpensive skilled labor which it takes a long 
time to train. As a business proposition, there was 
little to attract shrewd American business men. 

If Germany has specialized in this branch of chem- 
ical industry, it was merely because she did not have 
the same opportunities for enlisting in other fields of 
enterprise. Here in this country we had new mines 
to exploit, new fields to cultivate, new railroads to con- 
struct, and many more industries of immediate impor- 
tance claimed the full attention of our men of enter- 
prise or scientific training. No wonder, then, that a 
little paltry industry of this kind was neglected. 

Nevertheless, as far back as the early seventies a 
few enthusiasts started the manufacture of aniline 
dyes in the United States. They were making quite 
some headway, but in 1883 they had to perish through 
unfavorable tariff legislation. At that time German 
agents were already at work in this country and were 
leading our textile manufacturers by the nose, and they 
helped them in their lobbying for the lowest tariff on 
dyestuffs, claiming that Germany would serve them, 
furnishing them with what they called their “raw 
material.” This situation acted as a boomerang and 
paralyzed our textile industries at the beginning of 
the war. 

Since then this country has realized that we must 
not estimate the value of the color industry in dollars 
and cents, but by the direct bearing it has as a key to 
all other industries. A few cents’ worth of the right 
kind of dyes decides whether a hundred dollars’ worth 
of textiles can be sold or not in the open market. What 
is most extraordinary, almost a wonder, and bears wit- 
ness to the flexibility and adaptability of American 
enterprise, is that in less than three years we should 
have made ourselves independent .of Germany in the 
line where she had the start on us since half a century. 

This awakening of the chemical industry has carried 
us along also in other chemical lines. Attention has 
been given to problems which formerly were outside of 
our natural field of action. We have carried the mass- 
production of synthetic explosives to a point never 
dreamed of. With truth it can be said that if it were 
not for one of our largest chemical manufacturing 
companies, which promptly rushed to the rescue of the 
Allies at the beginning of the war and furnished them 
with explosives of which they were so short, the war 
might have been ended a year ago in favor of Germany. 
Since then the chemists of France and England have 
shown also abundantly what they can do if conditions 
require it, and everything points out that after this 
war is over the supremacy of Germany in some of the 
chemical industries in which she heretofore was a 
leader will be a thing of the past. 


Future Permanence of American Chemical Industry 


If anybody asks what have the chemists been doing, 
let them visit this Exposition and be convinced that our 
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chemists have not been asleep. But you will ask: “Is 
all this going to last? Are not most of these industries 
simply war-babies, bound to vanish as soon as peace 
is declared and conditions again become normal?” 
Some of these industries undoubtedly will disappear 
as soon as the war is over, particularly some ill-con- 
ceived projects, badly managed and badly financed. 
Others will have to shift the bulk of their production to 
other articles; others again may have to reduce their 
capacity. Then almost all of them will have to be 
satisfied with smaller profits. The latter effect will 
not be so much of a detriment as some people may 
imagine. The apparently high profits of to-day are 
considerably offset by the uncertainty of obtaining the 
raw materials and other feverish conditions which 
make manufacturing more of a gamble than it ever was 
heretofore. Smaller but steadier profits are more con- 
ducive to the sound development of an industry. 


As stated before, we already had made a splendid 
record even before the war in the development of our 
industries of heavy chemicals, in the mineral or inor- 
ganic line. The steady development of these indus- 
tries will very probably proceed as in the past. Our 
greatest development will consist in the further exten- 
sion of industries in the organic field. When the pres- 
ent crisis came, we had no trouble in finding chemists 
and chemical engineers in the field of acids and heavy 
chemicals. Our lack of experience was mostly evident 
in the newer problems of coal-tar dyes and other 
organic industries. Here, like in other fields of chem- 
ical industry, it is not enough to know a chemical 
reaction on a laboratory scale. It makes an enormous 
difference whether you are manufacturing by the ounce 
or by the ton. In a laboratory, operations can be per- 
formed in little glass vessels, or in porcelain or expen- 
sive platinum. On a manufacturing scale, all this be- 
comes totally different and the difficulty is no longer 
the chemical reaction itself, but the vessels and the 
methods of carrying it out. Acids and other substances 
which attack iron and other metals have to be handled 
in machinery which can withstand their action and 
insure not only the highest yields but great purity, and 
exclude the possibility of accidents. An entirely new 
industry had to be created for this purpose—the indus- 
try of chemical machinery and chemical equipment. 
But this was not all; the best chemists and best engi- 
neers are powerless if they do not have carefully 
trained and experienced foremen and workmen. Labor 
in the chemical industries does not count so much by 
number as by quality and reliability. One careless act 
of one single workman can blow up a whole plant or 
stop manufacturing for several weeks. These have 
been the great impediments during the first months 
when we had to tackle entirely new industries. Now 
that we have familiarized ourselves with the condi 
tions, and that we have every right to feel confident in 
our further efforts, there is every good reason and 
every good opportunity why we should turn our abili 
ties to other lines of organic industry besides that 0! 
the coal-tar industry. 


It is said, with right, that one of the reasons wh) 
we had no coal-tar industry in the United States was 
that there was no available coal-tar because our meth- 
ods of making coke and gas were such as to exclude 
this raw material as a byproduct. Conditions have 
changed since then, and now we are abundant producers 
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of coal-tar, and the quantity of this raw material, from 
which so many chemicals are made, will undoubtedly 
keep on increasing for many years to come. 

But there are other raw materials in the organic 
line which hitherto have not been utilized to the proper 
extent. For instance, our petroleum and natural gas 
have thus far been used for little else than as a fuel. 
It only requires research and enterprise to make it a 
raw material and a starting point of as many valuable 
products as coal-tar has supplied until now. The same 
can be said of our agricultural products. In fact, every 
agricultural product is a starting raw material from a 
chemical point of view. 
a starting point 


Starch, sugar or wood may be 
for alcohol, one of the most useful 
chemicals ever introduced to mankind, and for which 
the future industrial uses are almost limitless as soon 
as it be manufactured and distributed at a suffi- 
ciently low price. 


can 
Nevertheless, our chemical engineers 
have been thinking aleng inorganic or mineral lines. 
From now on they have learned to tackle problems in 
organic chemistry. If they succeed half so well in this 
new line as they have done in the old, there is ver) 
little doubt that this country, with its limitless re- 
sources of organic products, will find ample oppor- 
tunity of building up new chemical industries for prod- 
ucts hitherto of little use or scarcely known, but for 
which a market can be found as soon as they can be 
supplied at a sufficiently low price and as soon as we 
It will be the 
which at first 
sometime afterwards 


become aware of the new possible uses. 
story of so many chemical substances 
found no market and of which 
the demand exceeded the supply. 


New Attitude Necessary Toward Chemical Industry 


I mention this particularly because some _ short- 
sighted men are inclined to believe that the chemical 
industry will be restricted by the present market and 
by the world competition of other chemical-producing 
countries. There is no doubt that at first a strong 
commercial struggle between competing manufacturers 
will set in. This will be the critical period, and I fear 
that during this period this country will be at a dis- 
advantage unless we change radically our present atti- 
tude. Those who framed the Sherman Law did not 
consider that if a certain amount of competition is 
good, too much competition may be killing for all com- 
petitors concerned. In reckless commercial competi- 
tion, the healthy technical efficiency, which is the basis 

’ every sound industry, is frequently overlooked. 
Several manufacturers in t'‘s country, underbidding 
each other and in the meantime leading to over-produc- 
tion, can hardly compete with those of other countries 
supported by a paternal government which encourages 
the formation of trusts or Kartels, and favorizes ex- 
portation by subsidies or bounties, as done frequently 
in the past. These remarks apply specially to Germany. 
We know that not only had she her political agents dis- 
tributed in all foreign countries, but she maintained a 
staff of agents who were always on the watch to detect 
a weakness in our situation and who never missed an 
opportunity to mix in our attempts of tariff legisla- 
tion. The influences which in 1883 killed our dye- 
stuff industry are still at work to-day, when they sur- 
reptitiously introduce words of double meaning which 
jeopardize the intent and purpose of our latest tariff 
laws. To what extreme measures Germany is ready to 
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go in order to maintain her supremacy in certain indus- 
tries can easily be guessed by what we have learned 
of late. In her political machinations in all countries, 
some glimpses of her intentions can be gained, now and 
then, by incidents such as the following. On Feb. 1, 
1916, in the Faber-Zeitung of Berlin appeared the 
following paragraphs: 

“The German coal-tar dyestuff industry ought, after 
the conclusion of peace, to be permitted to sell dyestuffs 
only in Germany and Austria, in Turkey and Bulgaria, 
until the German textile factories are again fully oc- 
cupied and all warehouses and stores and all consumers 
are again supplied with good white, dyed and printed 
goods. Only then should it be permissible to furnish 
German coal-tar dyestuffs to neutral or hostile coun- 
tries. 

“If foreign countries begin again soon to receive 
good German coal-tar dyestuffs, they might easily ruin 
the business of the German export trade in finished 
products. 

“For the German coal-tar dyestuff industry there are 
probably two other points to be considered; first, this 
industry and the German industry in coal-tar products 
would for the present have no right to sell raw ma- 
terial and by-products to foreign countries, in order 
not to create unnecessary competition; and, besides, it 
would be permissible to furnish dyestuffs to America 
only if the American government should promise to 
bury for a long time the unjustifiable so-called anti- 
trust question in connection with aniline-dye interests.” 


These and many other attempts will be made at first 
to strangle our new industries. It will depend as much 
on sound common sense of our legislators as on the 
skill and science of our chemists and engineers whether 
what we have gained so brilliantly by splendid con- 
structive work will be lost again through politicai 
bungling and ignorance. Fortunately, we have now 
what we should have possessed long ago, a Tariff Com- 
mission, and the quality of the men who have been 
selected for this give every guarantee that they will 
be able to do justice to their important responsibilities, 
provided, however, petty business interests or sinister 
foreign influences do not succeed in paralyzing their 
work or cripple their action by simply sidetracking 
them as so many other useless commissions. 


Power Development Important 


Then there is another great problem which will have 
an important bearing on the future of some of our 
chemical industries. I refer to the power problem. In 
a country blessed beyond comparison with all the neces- 
sary natural resources for a large chemical industry, 
with a home consumption greater than that of any 
other country, with an enterprising population, with 
immense deposits of coal and other sources of fuel, 
navigable streams, railroads, and ever-increasing meth- 
ods of land and water transportation, we, nevertheless, 
are very short of cheap water powers. Our great de- 
velopment of the electrochemical industries in the 
United States was due to the fact that for the first time 
we placed at the disposal of our industries abundant 
electrical current at lower rates than it had been ob- 
tainable in the past by means of steam. We became 
the leaders in those industries. Niagara Falls and its 
industries became a by-word of electrochemical su- 
premacy throughout the world. Some of the most 
epoch-making inventions in this branch of chemical 
industry were encouraged by this condition. Since 
then other countries have gone us one better in the 
production of cheap water power. Unless we change 
our present condition it looks as if our electrochemical 
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industries, our leading chemical industries, were going 
to be wrested from us to find a more inviting home in 
Unfortunately, here again the 
condition is one of “dog-in-the-manger” politics. 

For purposes like electric lighting or traction, or 
most chemical industries, a few dollars more or less a 
year expressed in kilowatt-hours amounts to a mere 
trifle. But when it making chemicals or 
metals at the very lowest possible cost, then every 
dollar counts, and here we are unfortunately face to 
face with the distressing fact that, with our present 
methods of financing, the fixed charges of our water 
powers amount to about 90 cents financing and 10 
cents engineering. If engineers succeeded in increas- 
ing their efficiency of operation 10 per cent, it would 
only amount to 1 per cent in the total cost. So, if any 
improvements have to be made, it must be in the finan- 
cial side of the problem. Meanwhile every ad- 
vances his own arguments why it should be this way, 
and every One is more or less right—from his personal 
standpoint. Capitalists say: “Some of our Government 
laws about the utilization of our water powers are so 
uncertain and threatening that we prefer to invest in 
Then our rates of interest in 
this country are considerably higher than they are in 
Europe. Some other persons have proposed that the 
United States Government should use its own excel- 
lent credit and thus be able to issue bonds for water 
powers at low interest, in the same way as the Panama 
Canal has been constructed. With our wasteful meth- 
ods of financing and banking, and the many middlemen, 
it costs usually about 9 per cent to accomplish this 
result by the time the bonds are floated and put in the 
hands of the hesitating investor. This puts the annual 
cost of some of our cheapest water powers at $10 a 
horsepower-year, of which $9 is for interest and bonded 
charges and $1 for general operation and maintenance 
expenses, to which has to be added profit for dividends. 
But with interest at 4 per cent the cost per horsepower 
would suddenly be reduced to $5 to $7 per horsepower- 
year, which brings it closer to that of some of the 
water-power developments in Norway. Then, again, 
others say that the Government has no right to partici- 
pate in any such enterprise, or that it is unprepared 
and unfit for any such business operation. To this 
others retort that the erection and operation of a hydro- 
electric plant is much easier and less expensive for the 
Government than for private companies, because the 
Government has already in its power the question of 
extending the navigability of streams, which, by the 
way, has always been a never-ending source of “pork- 
barrel” appropriations. Streams are made navigable 
by the erection of dams. By the proper selection of 
stream and location the cost of the dam can be made 
to furnish the most important part of the total outlay 
for a hydroelectric plant; all that is necessary is to 
add the turbines and the electric equipment for obtain- 
ing at somewhat increased cost a first-class hydro- 
electric plant, furnishing forever electric current for 
any purposes. A hydroelectric plant as a Government 
enterprise would not involve much of a new departure 
as compared with that splendid example of good engi- 
neering, the Panama Canal, which is a national monu- 
ment of efficiency, and which, similar to the present 
problem, is an asset for national defense in time of 


Canada and in Norway. 


comes to 


one 


less risky enterprises.” 
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war, while in the meantime it is an aid to private 
shipping enterprises. The methods of hydroelectric 
plants are, by this time, well established and wel 
known, and leave little scope for further improvement 
except the enormous cheapening which is possible for 
such plants in the reduction of fixed charges by ver) 
economical financing. 

These are some of the dark points on the horizor 
of our chemical industries. What will happen depends 
very much whether in the future our legislators wil 
look at everything from a political or a one-sided 
standpoint, or whether they shall have learned in 
earnest to utilize the advice of competent men, and put 
the welfare of the United States before sectionalism 
and personal political ambition. 


Thursday Meetings 


The manner in which the South is realizing and ex- 
ploiting its industrial resources was thoroughly brought 
out in the symposium Thursday, with Dr. Eugene P 
Schoch, of the University of Texas, presiding. The 
keynote of the program was given in the paper of ( 
H. Crawford, of the Nashville, Chattanooga & St. Louis 
Railway. His title was “Ahoppa Awan Tewa”—“The 
Dead, their Day,” referring to a Zuni Indian ritual or 
the mythical subterranean origin of their race. The 
analogy was found in the way the South has “come up’ 
and is becoming recognized as our country’s greatest 
undeveloped asset. Other speakers and their papers 
were: V. V. Kelsey, “Building a Complete Cycle of 
Chemical Industries on the Clinchfield.” T. P. May- 
nard, “Interpretation of the Mineral Resources along 
the Central of Georgia Railway,” E. A. Schubert, “De- 
velopment of Chemical Industries Along the Norfolk 
& Western Railway,” J. H. Watkins, “Railroad Indus 
trial Preparedness.” 

The joint session of the New York sections of the 
A. I. M. E. and American Electrochemical Society was 
presided over by Mr. J. V. N. Dorr. After introduc 
tory remarks by President P. N. Moore of the A. I. M 
E. and President C. G. Fink of the American Electro 
chemical Society a program was presented on the pro 
duction and uses of ferro-alloy metals, with relation t 
the war. Chrome mining and concentration, wit! 
special reference to a recent development in Canada, was 
presented by C. S. Newcomb. The importance o! 
nichrome to the electrical and metallurgical industries 
was outlined by W. B. Driver. In the absence of S. H 
Ball, his notes on ferro-molybdenum were read by the 
Secretary. Some impressions on conditions in the 
metallurgical industry of Europe gathered during a r 
cent trip abroad, were prepared by Dr. George K. Bu: 
gess, and in his absence read by the Secretary. 


Friday Meetings 


One of the most important technical sessions of the 
exposition was that of the New York Section, Ameri 
Chemical Society, at which “The Chemist and |< 
Banker” was discussed. Mr. Arthur D. Little rep 
sented the chemist and Mr. G. A. O’Reilly, of the | 
ing National Bank, New York, appeared for (i 
banker. Owing to the late hour at which this s) 
posium was presented we are obliged to defer a full 
port until a later issue. 
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Impact Tests and the Determination of 
Resiliency 
By Georges Charpy and André Cornu-Thenard* 


The Copenhagen Congress of The International As- 
sociation for Testing Materials after discussing the 
official report presented by one of us' designated a 
special commission (Commission No. 26) intrusted with 
the task of determining a working process to be adopted 
in resiliency tests and of studying the correlation exist- 
ing between the results of those tests and the way in 
which the metallic parts act in service. 

The researches in this paper bear only on the first 
question, which must be elucidated before being able to 
approach logically the second one. Made in 1913 and 
1914, they were intended to serve as a basis for delib- 
eration of Commission No. 26, leading to suggestions 
to be submitted to the Congress which was to be held at 
Petrograd in 1915. To make their value as convincing 
as possible, we took certain precautions upon which we 
are insistent, because it seems that while studying the 
present subject, experimental precision has formerly 
been somewhat neglected. Most experimenters who 
have published their researches upon the bending of 
metals through impacts on notched bars appear to have 
given up the idea of obtaining any series of results free 
of accidental differences. Some attribute such irregu- 
larities to the mode of testing; others blame the heter- 
ogeneity of the metals employed.’ 

It is important to decide between those two opinions; 
the first, to our minds, would unquestionably lead to the 
entire elimination of this mode of testing. As to the 
second, on the contrary, it would be proper to ascribe 
a special sensitiveness in the bending test through 
shocks upon notched bars capable of detecting certain 
physical states not revealed by any other known test, 
and whose influence from a practical point-of view can- 
not be deliberately overlooked. This sensitiveness 
would even offer exceptional interest and justify a deep 
study of the question. 

To demonstrate the soundness of the latter point of 
view, it was necessary to prepare metals which, under 
prescribed conditions, would give concordant results 
within well-defined limits at slight distances from each 
ither. In that we succeeded, as will be seen later—and 
thus results were obtained the regularity of which is 
‘omparable to that given by any other mechanical test. 

Moreover, when a suggestion lent itself to controversy 
ind was the subject of contradictory determinations on 
the part of various experimentors it seemed to us that 
any new series of determinations could never be indis- 

riminately applied. Therefore we deemed it proper to 
submit the results of our own tests to a certain number 





*Translated from Revué de Metallurgie, March-April. 1917, 14th 


No. 2, almost entire 
This report appeared in the Revué de Metallurgie, December, 
9. See also the Report presented at the New York Congress in 
ué de Metallurgie, December, 1912 
Consult the following for further 
Charpy.—Observations upon tests of bending metals through 
ck of notched bars. Bulletin, Societé des Ingénieurs Civils, 1901, 
) 848 and 1904, (II) 468. 
+. Charpy Report on testing metals by impact (Copenhagen 
gress) International Association for Testing Materials; 1909, 


information on the subject: 


Charpy.—Report on impact tests and the labors of Commission 
(New York Congress). International Association for Testing 
terials: 1912, Paper No 
The latter opinion has been expressed clearly in a paper pre- 
Sented at the New York Congress by M. Belanger, in which he 

tes: “Even among steel known as being the most homogeneous 
‘crucible steel, electric steel) the resiliencies vary 100 per cent 
within a few centimeters distance. Within a meter or two they 
vary 400 per cent at times.” 
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We therefore invited 
every member of Commission 26 to witness the perform 
full determinations made in the 
Laboratory of the National Conservatory of Arts and 
Industry, by the staff of that institution. Our results 
have thus received a sort of official confirmation. 

The method of the prescribed work being thus clear) 
outlined, the subject matter of the present paper con 
sists of three main divisions: 

1. Preliminary determinations. 

9 


of authorities for examination. 


ance of a series of 


Preparation of a series of bars of equal resiliency 


3. Determination of the influence of different 
variables. 
PRELIMINARY DETERMINATIONS 


Mathematical Expression of Experimental Uniform 
ity.—It was necessary to clearly define the limits of 
error in the experiments to be used as a guide in pro- 
curing a series of bars of equal resiliency, and to per- 
mit us to determine beyond a doubt the influence of the 
various factors entering into the impact test. 

The following statements apply to all kinds of ex- 
periments, especially to the shock-bending tests referred 
to later, and also to the hardness tests which were often 
made. 

Suppose that n bars were tested and all broken under 
the same conditions; we obtain n values of the resiliency 
R, the arithmetical average of which gives the mean 
resiliency R,»,. The uniformity or consistency of the 
experimental results is defined by noting: 

The mean error é», which is the arithmetical average 
of the absolute values of the difference (R-R,,) between 
the individual resiliences and the average resiliency; 
and the maximum error, or the difference between the 
extreme individual tests. 

Likewise one may compute the mean relative error 
Em, which is the ratio between the mean error e» and 
the mean resilience R,,. 

We may infer that the regularity of a series of 
determinations is satisfactory when the value of the 
mean error or the mean relative error is inferior to some 
agreed value. In practice, it suffices when the mean rela- 
tive error is maintained below 5 per cent. 

Determination of the Sensibility and Comparability 
of Apparatus.—In the first place we had to make it clear 
that the irregularities referred to above did not come 
from the apparatus but rather from the material to be 
tested: In other words, it was important to ascertain 
whether a suitably constructed apparatus, satisfactory 
in principle, would remain constantly consistent with 
itself or with any other piece of apparatus meeting the 
same requirements both as to principle and construc- 
tion. 

For that purpose, we have employed unnotched bars 
so as to confine the determinations to a well-defined 
bend without a break; in that manner the slight and 
local irregularity liable to exist within the metal was 
not perceptibly noticeable. We will not dwell upon this 
part of our researches—previously described in the 
Revué de Metallurgie,“ and shall confine ourselves to 
presenting a few general results, so as to give first an 
idea of the precision obtainable with well-constructed 





®*The certificate covering the experiments made during that 
session appears at the end of the French article and confirms the 
determination in every point. 

‘G. Charpy and A. Cornu.—Remark upon the calibration of 
mpeet apparatus. Revué de Metallurgie, November, 1913, page 
1 ; 
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impact apparatus and then of its application to the 
calibration of testing machines. 

Each series of experiments summed up in one line of 
Table I comprises five bars. Two series of test pieces 
of different sizes Were also tested with each one of the 
two pendulum-shaped blocks at our disposal. 


Taste | 


Mean Mean 
Dimensions Kind of Mean Work Error Relative Extreme 
f Bar Metal Absorbed em Error Value 
in Bending kg.-m Em kg.-m 
0 kg., pendulum 

53.3x10x5 For cannon 9.954 kg.-m 0.093 0.9 9.72- 10.11 
53.3x10x6 For cannon 15.446 =. 216 1.4 15.04- 15.7: 

300 kg., pendulum 
200x30x13 Soft boiler plate 166.508 * 1.678 1.0 163 71-169 
160x30x15 For cannon 255 . 807 1.144 0.4 254 57-258 tt 


The regularity presented by these tests was not easily 
acquired. In the course of this study we realized the 
importance, from the point of view of experimental 
testing, of the exact shape of the curved parts in con- 
tact with the bar (head knife and supports) and of the 
perfection of the machine work on these elements. Nat- 
urally we made note of those observations in the subse- 
quent tests upon notched bars. 

The examination of this table shows: First, that 
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Fig. 1 


Elevation of a 45-ton ingot from which has been taken the 
medium steel used in testing 

Slab P, — section of the ingot which produced the blocks for 
forging the test bars (regarding the distribution of these blocks, see 
Fig. 3); the upper face has been studied as to its structural 
homogeneity. 

Slab P, = section of the ingot forming its base; the upper face 
has likewise been studied macrographically 


VoL. XVII, No. 7 


carefully prepared small unnotched bars give practi- 
cally identical results in the same piece of apparatus, 
under the same conditions, and second, that the irregu- 
larities between successive tests appearing when the im- 
pact tests are used upon notched bars are not attributable 
to the testing machine, but rather to the tested material. 

Similar tests performed with a vertical drop-hammer 
brought forth similar results. One may proceed still 
further and conclude by saying that the above certifies, 
first, the relative regularity of two kinds of impact 
apparatus, and, second, concordance or discordance in 
the graduations placed on these two machines. 


Il.—PREPARATION OF BARS OF EQUAL RESILIENCY 
(A) PRELIMINARY TESTS 


Preparation of the Metal.—We endeavored as far as 
possible to exclude chemical and physical heterogeneity 
in the metal by having recourse to the process previously 
mentioned by one of us, and which consists in removing 
a relatively small fragment from the sound part of a 
large sized ingot. As to the steel (metal A) used in 
the greater part of our preliminary studies, we were 
able to carry things to extremes; indeed, we had at our 
disposal a 45-ton ingot from which we had cut smail 
blocks of 25 kg., thus each of the latter represented 
only the 1/1800 part of the original metallic mass We 
describe in full below the verifications made by us in 
this particular case, before utilizing the strip of the 
ingot reserved for our investigations. 

Two slabs P. and P., 300 mm. in height, were taken 
out from the base of the ingot (Fig. 1), the upper sec- 
tions of each of these slabs were polished, etched first 
with iodine and then with sulfuric acid, without mani- 
festing any macrographical heterogeneity. 

Slab P, was afterward sawed into two equal parts while 
reserving between these two parts a vertical slice T, 50 
mm. thick, so as to study the metal both from the me- 
chanical and chemical standpoints along the height of 
that portion of the ingot. To that end, this slice having 
been subjected to a tempering so as to efface any strains 
due to casting, was explored over its entire surface b) 
the Brinell principle (39 tests distributed as in Fig. 2). 

These showed an average hardness of 153.4 + 5.6, 
that is, a mean relative error of 3.6 per cent only. Then 
filings were taken from various points of the section 
which were analyzed and yielded very regular results, 
summed up in Table II. 

The filings for chemical analysis were procured from 
the points noted in Fig. 2. 

The metal showing satisfactory homogeneity, we then 
cut from slab P, parallelopipedons A, 100 x 100 x 300 


7 
“7 . Ps _—— a 





Fig. 2 
Perspective view of slice T, removed from slab P, along a dia- 
metrical section. Upon this slice are indicated; first, the inden- 
tations (+) and the corresponding Brinell hardness numbers; and 
second, the marks (QO) where filings were taken for chemical an- 
alysis. 
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Taste II / 
— J Ploned ond Fatshed 
: LITE SUT IMS 
( s Mr I 5 i | 
- 
“ 
No. I 0.33-0.34 0.28 0.77 0.022 0.014 
No. 2 0.33-0 .32 0.27 0.75 0.020 0.014 j ' i 
No. 3 0.33-0 .29 0.28 0.74 0.017 0.010 4 
No. 4 033-0) 28 0.28 0.74 0.018 0.010 
No. 5 0.37-0.38 0.27 0.76 0.022 0.014 te 15365 
No. 6 030-0 .32 0.28 0.77 0 022 0.014 | a 
No. 7 0.28-) .27 0.26 0.74 0.019 0.010 | 
No. 8 0.260 32 0.26 0.72 0.017 0.010 | | 
No. 4 0 30-4) 34 0 28 0 75 0.019 0.014 ' 
N 10 0 26-0 29 02? 0 7¢ 0.024 0.012 
| 
an siete | 
mm. concentrically distributed about the axis and within | 
. . . ° ~~ ‘ a aad 
the middle section of the ingot, according to Fig. 3. l 
Influence of Superficial Layers.—Each block formed H 
into a square bar 34 x 34 mm. yielded a series of small “oi GB, | 
bars; each of these bars was labeled with the letter % Se | 
. ° ° , N< Pa: 
denoting the metal, the number of the original block, and ay oe | 
; : c wd 3 ; 
the serial number of the piece in the bar. Thus the - 7, > ee, . 
eighth small piece from the bar originating from the 4, oo = , }-— 
: : . , ; 7 7 
fifth block of metal A, was labeled A. 5:8. A series of al x N 7 
. . ° P ” PY 
determinations comprises all the small bars bearing the \ 5 —- gs ce Te / 
Yared € Bhished v€/2 ‘ 
same order number; thus the experiments presented un- : / 
der the notation A:6 have utilized the sixth test piece \ / 
from each one of seven bars from metal A. \ RE j 
These small test bars were then reheated to efface any ‘ a 
strain due to the rolling, machined to the dimension a neo 
ne ener ~~ - 
30.5 x 30.5 mm., heat treated, tempered and annealed ‘ am 
in a small oven heated with industrial gas in lots of i 
approximately 50. The temperature was registered 
. . = . . ° . F ¥ 
with Lé Chatelier pyrometers at various points in the ° 
mass. Ele vation and plan of slab P 
= , eee : The plan shows blocks A, which have been cut out at equal 
After finishing, drilling and notching the test pieces distances trom the center and the edges of the ingot, to better 
, . : ‘ utilize the sound part of the metal only Each of these blocks 
we obtained from the impact machine the results in weighs 25 kg., which is 1/1800 part of the entire mass (45 tons) 
Table III. 
reveal no corresponding variation but remain perfectly 
Taste Ill °2 » : , ° . 
uniform. The elimination of the superficial layers of the 
eee | al Indi- bars after heat treatment is now one of the first condi- 
of vidual I eme ridual Extreme . - : . ° ° ° e 
acon | Gea | Ral en | 2 Sete | teed | en | ce | 2 Volos tions to be taken into consideration in order to realize 
Bars = iency a a uniformity in the results of a series of impact tests. 
I 21.21 180 Tasie I\ 
il 15.16 188 5 
iy | 14.6 _ . _ a . , at liee & sen 2 Series Indi- Indi- 
1 IN 10.19) 16.57 *6 338.0 1-418 188 4 Is 4 #2. 61.3 193 0-183 .5 of vidual Extreme vidual F xtreme 
\ 4.18 185.5 Small | Resil- Rm ¢ } Values | Hard- Hm em Em Values 
VI 27.31 183.5 Bars ency ness 
Vil 23.31 14 
I 25.48 190 
1 = 12.48 191 I | 2051 175 
Ill 13.28 199 5 ; II 23 04 174.5 
2 1V 4.78) 15.27 #7 952.1°) 25 48-2 60.186 ISS. S #3 02? 0 100 5-180 0 ll 10 13 182.5 
\ 2.69 188 A:51V |) 27.60} 19.05 =4.0 20 9° 27.60-10.13]. 178.5} 177.0 =2.0 1.1% 182.5-174.5 
VI 22.72 180 \ 15. 66 177 
VIE | 25.48 187.5 VI 18.35 174.5 
Il 18.05 177 
In spite of every precaution we developed the irregu- , oo a. 
larities so frequently mentioned in resiliency tests even . vie tills wlee 9 m ee 6h AR — 
P x : E d o2.06) 2 Y =_ 8°, 25.73 6 4 5 dé — we 2% 5 73.5 
while maintaining a constant hardness. Through cer- v, 21 99 180.5 
i 21.65 176 
tain observations, however, we were led to wonder VII 19.03 176 
whether the superficial layers of the test pieces had not I 22.50 169 
. II 20.39 7 
undergone changes in the course of the heat treatments, ll 16 87 Hh 
such as to affect the results in a perceptible manner. To “ey 3 ee ee Hy ; aniseed tints Gann 
‘ertain this we simply planed off the sides of the vit! ones +.B 


thus, the 7 small bars 


A:5 were planed off 1 mm. 
A:7 were planed off 2 mm. 
A:8 were planed off 3 mm. 
lhe results of the impact were then as in Table IV. 
lhe experiment seems to be conclusive; the slight 
planing of the superficies lessens the mean relative error 
from approximately 20 per cent to 8 per cent; the 
hardness tests on the planed surface, on the contrary, 


following small bars; 
(notching section 15 x 28). 
(notching section 25 x 26). 
(notching section 15 x 24). 


Influence of Temperature of Rolling.—A few experi- 
ments made upon another steel led us to think that the 
temperature of rolling might affect the resiliency; and 
to reassure ourselves of such an influence upon metal A 
we rolled two blocks from our 45-ton ingot, one at an 
approximate temperature of 1200 deg., the other at 
nearly 800 deg., the bars thus secured were re- 
heated to 900 deg. and cooled in the oven; the small bars 








400 


originating therefrom were hardened and annealed, 
then machined to 30 x 30, drilled and notched. 
Results of this test are presented in Table V. 


Tasie \ 
RESILIENCE TESTS HARDNESS TESTS 
Rolling Number 
Tem- of Bars Extreme Extreme 
perature Tested alues Values 
R t I H t I 
sO) 5 20.05 #5.97 20.5 44.0 -22 71 173.4 2 32;1.9 178 .0-166.2 
1200 2.2 @1.17) 5.2 24. 23-20 .02 170.1 |} #1.72)1.0 172.5-167.5 


Till now we had conceded that the more or less pro- 
nounced hammer-hardening occurring in the course of 
rolling or forging was completely effaced by a suitably 
selected subsequent heat treatment. This table, how- 
ever, brings out the fact that even if this is true with 
the hardness of the specimen, it is not true regarding 
its resiliency. Moreover, we verified the fact that mi- 
crography itself no longer showed any structural dif- 
ference between cold-rolled and hot-rolled metal after 
heat treatment. 
of the Heat Treatment. 
These first results having been acquired, we then en- 
deavored to eliminate the influence of superficial layers 
and the temperature of rolling by preceding thus: An- 
other block of metal A was rolled into a bar of 35 mm. 
cross section; the latter was first quenched, then it was 
cut into sufficient to form small bars 160 mm. 
long; these same fragments were subjected to a heat 
treatment (hardening and annealing) in the above de- 
scribed manner, then reduced to 30 x 30, bored, notched 
and tested. 


Influence Variation in 


pieces 


Series of tests were then made upon five 
consecutive small bars from the same strip. 

The results, from among the numerous determination, 
were follows: 


as 


Taste VI 


The results shown in this table did not yet manifest 
the uniformity which we hoped to reach. 

It seemed to us that the method of procedure in the 
heat treatment could be improved upon, and accordingly 
we determined to heat all the strips of a given series 
simultaneously in a lead bath. 

After rolling the original blocks into bars and re- 
heating the same, the small pieces, 35 x 35 x 160 in di- 
mension, were arranged:in groups of 14 or (into 
bars or half bars respectively) in the basket, as shown 
in Fig. 4. 
into pots of molten lead at various temperatures. 


i 


These baskets were immersed in succession 


The mode of operation adopted follows: 

The first bath (duration of immersion, 20 minutes) 
brought the metal to approximately 400 deg., the second 
duration of the immersion, 30 minutes) brought it to 
a temperature but a few degrees lower than the desired 
temperature, so that the temperature of the third bath 
(duration of the immersion, 30 minutes) could not be 
perceptibly lowered (20 deg. at the maximum) by the 
addition of the articles. This temperature could then 
be maintained quite constant, and it was registered with 
great precision. Hardening was done by immersing the 











METALLURGICAL AND CHEMICAL ENGINEERING 




















\ 
_— 

















VoL. XVII, No. 


7 











XAQddiiiisnd 





view of the 














Fig. 4 


type of basket 


Perspective 


used 


in 


the 


ment of small bars and a plan of one of the shelves 
The small bars are fixed with wire and at equal distance f: 


heat tre 


each other 
the basket 


bath. 


upon shelves; 


and the loaded shelves are placed 


\Qe 


: Then the apparatus is plunged in succession into t 
various metallic baths for re-heating and finally into the quenc! 
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basket and all the bars simultaneously into water or 
oil, according to the grade of the metal; cooling after re- 
heating took place in air. 

The bars thus treated were afterwards finished to 
30 x 30 x 160, drilled and notched. The tests made 
under those conditions upon metal A showed a uniform- 
ity superior to any previously obtained; the results are 
included in the following paragraphs: 


FINAL TESTS 
Summary of Results.—Table VII sums up the results 


obtained with Metal A, in small bars of 30 x 30 and 
10 x 10. 


Taste Vil 
Types of 
Small Bars Individual Extreme 
Series Copenhagen Resiliency Ru Cn | alues 
Notch) 
I 23.01 
ll 24.585 
Ill 0x30x%160 mm 24.23 “11 «() 88 $6", 25 48-23 01 
I\ 25.48 
Metal A: \ 23.01) 
l 16.18 
16.43 
10x10%53.3 mm 16.92> 16.42 =O 20 a 16.92-16.158 
4 16.43 
\ 16.18 


The uniformity of this series of tests is amply suffi- 
cient; it is clearly superior to all those heretofore 
reached: we may infer therefrom that the preparation of 
the bars is satisfactory. We then took blocks from a 
medium-steel “J” containing 1 per cent nickel (origi- 
nal ingot, 25 tons), which were subjected to the suc- 
cessive operations described in the-preceding paragraph. 
For comparison, we added a series of commercial copper 
bars quenched at 800 deg. to these two series of steel 
bars, each having five members. The results obtained 
are shown in Table VIII. 

Conclusions.—Results shown in Table VIII prove the 
possibility of reaching a uniformity analogous to that 
of tension or hardness tests in resiliency tests upon steel 


Taste VIII 


Types of Bars 
( openhagen 


Notch 


Individual R ' I 
Resihence 


Ill 0x30x160 mm, 18.10 17.88 “0 13) 07 
l 
1 

10x10x53.3 mm 12.62> 12.48 #0) 34 2.7 13.07-11.93 
1 
l 

I 

II 

Ill 0x 330x160 mm 10.08 9 o8 #0 15 15 10 08-9 59 

IV 

\ 

10x 10x53 


> 
4 
3} mm 4.6 
4 
4 


*() 27 


12.61-11.83 


ra 
= 


1 
I } I 
II 30x30x 160 mm 1 
\ l 
1 


4 
4 
10x10x53.3 mm « 5.08 
| § 
4 
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bars of various compositions or upon copper. Moreover, 
the series of experiments previously summarized clearly 
undermines the opinion of some authors, partisans of the 
sharp notch, that the sensitiveness of the impact test 
is considerably lowered by the use of the cylindrical 
notch called “Copenhagen.” We find complete concord- 
ance with the same metal and with the same shape of 
bars cylindrically notched when due care is taken and 
incoherent results otherwise. The regularity obtained 
is due to an improvement in the mode of preparing the 
test material. 

These observations made, we may sum up the precau- 
tions taken by us in producing a series of uniform bars 
as follows: 

First—It is important, of course, to select a sample 
of homogeneous metal taken from the soundest part 
of an ingot; but the results on steel P, coming from a 
stock ingot of 2.5 tons, show clearly that it is useless 
to insist upon abnormally large blocks of metal. 

Second—tThe superficial layers of the bars after roll- 
ing and heat treatment are to be eliminated. The dis- 
turbances on the surface (which are to be explained 
later) are more or ‘less pronounced according to the 
nature of the metal. Usually, we begin with bars of 
35 x 35 mm. for the preparation of smaller bars 30 x 30, 
and with bars of 15 x 15 mm. for the preparation of 
smaller bars, 10 x 10. 

Third—The temperature of forging or rolling is to 
be as uniform as possible within the same series; 
especially in the case of the single bar it is well to dis- 
card a large portion at each end so as to eliminate the 
parts which are abnormal. 

Fourth.—It is indispensable that thermal treatments 
be given under conditions as regular and precise as 
possible. 
I1l.—INFLUENCE OF THE DIFFERENT VARIABLES IN 

IMPACT TEST 


THE 


We were enabled to study the influence of the differ- 
ent variables which may intervene in the impact test, 
having once established a homogeneous material. It was 
no longer necessary to consider a quantity of more or 
less discordant results, or to note its average while hav- 
ing recourse to the theory of errors. In our tests we 
simply broke five bars for one determination. We give 
in Table IX the mode of operation adopted. 

Precision of the Adopted Method.—-It is necessary to 
ascertain whether the variation of one of the conditions 
of the test had or had not a perceptible influence upon 
the results. To do this we prepared a series of ten small 
bars as uniform as possible, and then determined the 
mean resiliency R,, of the series by breaking five of them 
in a normal manner. It is conceded that the same mean 
resilience R,, could be obtained after trying likewise 
the other five, within an approximation of n per cent. 

We then vary that condition of the test under exam- 
ination and break the five remaining bars, which gives 
a mean resiliency P». 

We regard the said influence as practically negligible 
if the difference R,,—P,, is nearly n per cent, the num- 
ber which defines the precision of the experimental re- 
sults, as noted above. 

These preliminary definitions established, we studied 
in succession the influence of the following different 
variables: Height of drop, weight of the pendulum and 
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Taste IX 
Ve iTres, M £ 
-- - &i = & Extreme 
Serie : e -2\| 2s /R ‘ | Values 
= 5S € 6s 8 
I 1M 
Il 8.91 
Il 9.38 
> 1 6 45.11.25 10.28 110.760.0012 }10.31 9.76 #0 61.6.2°)/10 31- 8 91 
\ 10.31 
VI Oo 84 
I 0 86 
Il 8.01 
Stee! Lil 8.4 
Oo I\ $31 120 8 ®W 8&8 700.0015 0 86 7 455 0.7117.5 10 7 80 
\ 10.79 
VI Oo 86 
I 10.67 
i » 29 
Il 9 62 
5s IV 2 0 657 5.11 5.840.0022)) 9.97 | 9.97' #0 343 4°. 10 47- 9 2 
\ 10 32 
VI + o7 
! 18.10 
17.81 
+87 8.87 7.55) 8.21 0.0036. 18.10) 17.98 #0.13'0.7°)|18.10-17 SI 
‘ 18.10 
) 17 81 
Stee! 
JI f 18.15 
‘ 16.68 
S 1.15 4.83 1.83 3.33)0.0000 .17.08>)\17.28\ 0 563.2°) 18 15-16 6s 
9 17.81 
10 16.68 
l 10.08 
) 9.59 
, 87 & 87 8 14 8 500 0015.10.08) 9 O8 #0 151 5°. 10 OS O 50 
‘ 10.08 
10.08 
Stee! 
PI 4 65 
+85 


Oe. 


0035 


O12 





of the anvil block, type of the apparatus, and type of the 
notch. 

Influence of the Height of Drop.—The height of drop 
of the biock in impact tests is often thought to have 
great influence; however, it is diversely interpreted. 
While M. Belanger admits diminutions of the resiliency 
up to 100 per cent as the height of the fall lessens from 
4 m. to 1 m., M. Fremont announces differences for a 
certain steel which he does not reduce to figures, but 
which he seems to consider as being still more important 
than those indicated by M. Belanger, but of opposite 
effect. 

The tests offered here were made on two different 
pendulum-shaped blocks: one having a maximum fall 
of 6.45 m., the other 3.87. Table IX gives the results of 
this experimentation. The bars employed were Copen- 
hagen type, 30 x 30 x 160. 

Those tests bring out the fact that the influence of 
velocity in the impact is practically negligible within 
the limits used by us (11.25 m. to 3.40), and which are 
not exceeded with the ordinary laboratory apparatus.’ 

The small effect of the height of drop is more easily 
understood as one considers not the velocity of impact 
(or height of drop), but the mean duration of deforma- 
tion, whose variations are much less pronounced. One 


‘This result has been fully confirmed by the experiments made at 
the Conservatory of Arts and Industry 
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may approximately compute the time of deformation, 
having given the initial and final velocities. In operat- 
ing thus upon the experimental results we realize, in 
the case of steel P for instance, that the drop height 
may vary in the proportion of 7 to 1, and similarly the 
remaining velocity after impact in the proportion of 
12 to 1, without the average duration varying more 
than 15 to 62/10,000 of a second. 

Besides, one may compare this result with the one 
reached by Sarreau and Vieille, in their remarkable ex- 
periments upon the measurement of pressure in explo- 
sions where they found that the deformations produced 
in their cylinders at a given pressure remained practi- 
cally identical, when the duration in the impact varied 
1/10 to 3/10,000 of a second. 

One of us had previously demonstrated that, to have 
the results of the test influenced in a perceptible manner, 
the average duration of the deformation must be greatly 
increased ; it is not surprising then that the slight varia- 
tions in the duration of deformation attainable in impact 
tests are without noticeable influence upon the results. 

Influence of the Block Weight and That of the Anvil 
Block.—Facing a difficulty in defining clearly what is 
meant by the expression “anvil block weight” we re- 
solved to compare two like pieces of apparatus with 
each other; the principal difference being in their size. 
The question of the height of drop being eliminated, 
the only two variables in this test were consequently the 
weight of pendulum and of the anvil. (See Fig. 5.) 
To that end, two pendulums were used: one of 307 
















Fig 5 


Diagram of the two pendulum-shaped blocks used to study t! 
influence of the weight of the striking mass and that of the any 
block 

On the right: the 307 kg-m. pendulum; weight of the striki: 
mass, 96.25 kg.; drop height, 3.87 m.; weight of the foundati 
frame, 1800 kg 

On the left: the 30 kg.-m. pendulum ; weight of the striking ma 
334 kg.; drop height, 1.45 m.; weight of the foundation fran 
1 £ 
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kg-m. (weight of the mass, 96.25 kg.; height drop, 3.87, 
support distance, 80 mm.) ; the other 47 kg-m. (weight 1 ae 
of the mass, 32.14 kg.; drop height, 1.49; support dis- . iP, 
tance, 80 mm.). 1 
The ten small bars of one single series (20 x 20 x i" 
107 mm. notched half way through) were distributed Bs 
into two lots of five; one of those lots was tested upon 
the 307 kg-m., the other upon the 47 kg-m. apparatus. 
The results were as follows: 


| } 
From the average relative error denoting the precision UJ 

of the test, these two results may be practically con- ene ala 
sidered as identical. The 47 kg-m. pendulum was of old — ug 
construction and seemed to undergo deterioration in use. rt \ fi it) 
We therefore resumed the same tests with a new appa- g ¢ 1h 
ratus, reducing the dimensions of the small bars to : , 
15 x 15 x 80 mm. 





In this second series of determinations we used (Fig. 


+ : ketch of the pendulum and of the drop hammer used to study 
: . th similarity between those two types of apparatus 
Ist-—The same 307 kg-m. pendulum as above On the left is the 307 kg-m. pendulum; weight of the striking 
‘ . mass, 96.25 ke drop height, 3.87 m 
distance of supports, 60 mm.); Qn the right is the drop banner; weight of the striking mass, 
P . " an <« S28 ke drop height, 3.05 m 
2nd—A 30 kg-m. pendulum (weight of the mass, 22.31 The concordance of ‘th 
. = > . > itisfactory 
kg.; drop height, 1.45 m.; distance of supports, 60 mm.). 

The weights of the foundation frame of the two 
apparatus were respectively 1800 kg. (307 kg-m. block) 
and 190 kg. (30 kg-m. block). It is to be presumed 
that the weight of the anvil block was approximatel) 
proportional to the weight of the frame 

We give in Table XI the results obtained: 


results obtained with this apparatus is 


Having thus established the practical identity of the re- 
sults obtained by impact by two apparatus of the same 
type, yet differing greatly from each other in dimension, 
we proposed to ascertain if the various types of usual 
apparatus were comparable. 

Pendulum vs. Drop Hammer.—Our first experiments 
were on a pendulum and a drop-hammer (Fig. 6); it 


apix XI was natural to investigate the qualitative similarity. 
Seles of Individual ‘ I Extrem To that end we made a group of 4n uniform bars and 
Bars Resiliencies Vahee determined the mean resiliency of the lot by breaking 2n 
of them with a pendulum. Let 7,, = 2 per cent be the 
4 “4 7 mean work to break each of these bars. We then com- 
Cn nt 17.48 18.67 *0.65 3.5% |19.72-17.48 puted the height H from which we had to drop mass P 
\ 18.22 of the hammer so that 
I 19.31 PH T = 
II 18 44 
C.1 At ~ 5 17.93 | =0.86 | 4.8% /19.31-15.9 This being solved, we let the mass P drop: 1st—From 
\ 18.2 


22 a height 0.90 H, upon n of the remaining bars. None 

of them were broken. 2nd—From a height 1.10 H upon 

‘his time the consistency of the individual de- the remaining bars. They were all broken. We tested 

terminations of each series is very satisfactory, and jn succession a hammer weighing p 18 kg. and one 

the mean resiliencies differ only from each other by weighing 75 kg.; in both cases these results held in 

0.14 kg-m., that is, by 3.9 per cent of the higher figure.” spite of the variation in weight of the mass and the 
‘ence we may conclude that, within the limits of pre- height of fall. 


Cision reached, the weight of the pendulum block and Qualitatively then, the pendulum and the drop ham- 
tha’ of the anvil block do not exert any influence over the mer are consistent; this degree of similarity had now 


impact test. to be computed. To that end, we placed an Amsler- 

ie results presented above seem to us so much the Laffon register upon the drop hammer which precisely 
more interesting because in these experiments the two determines the velocity both before and after break, and 
app.ratus acted in a manner quite abnormal. Breaking furnishes data with which to compute the work of 
the bar took up hardly the tenth part of the available fracture. The bars were of the Copenhagen type, 30 x 
power of the larger while it took up almost the full 30 x 160. The distance between the 


supports was 
pow. r of the smaller. 


120 mm. for both apparatus. 
Table XII sums up the results obtained. 
The two mean resiliencies differ from each other by 





Contrast Between Various Types of Apparatus. 


ra series of determinations was duplicated at the Conserva- . = . 
tory der analogous conditions. The mean resiliencies obtained only 0.74 kg-m., that is: 7.1 per cent of the higher 
wer espectively of 21.07 and 20.41; they reveal a concordance figure 
whi: onfirms amply the one obtained under the above tests £ ’ 
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Taste XII 


Extreme 
Values 





Considering the crude arrangements made in setting 
up the register and putting up the hammer and it: 
supports, the indications of the two are in very satis- 
factory agreement 

Pendulum vs. Rotating Block.—Experiments made at 
the National Conservatory of Arts and Industry have 
used Charpy 300 to 30 kg-m. pendulums, Guillery verti- 
cal and rotative blocks of 275 and 60 kg-m. We do not 
need to emphasize again the results of the comparison 
between pendulums and drop hammers and which have 
only confirmed the results previously presented. But 
we deem it our duty to call attention to the compara- 
tive tests made upon the Guillery and Charpy appa- 
ratus, the indications of which were practically identical 
in spite of the essential difference in principle which 


\ 
/ be 
— | 






















| a 


—— ' 








Fig. 7. 


rotating block and of the Charpy 


Diagram of the Guillery 
dulum used to compare these two types 


pen- 
On the right the 300 kg-m. pendulum 

On the left the rotating block of 275 kg-m 

Not only the shapes and dimensions of the instruments, but also 
the principle are very sharply contrasted. In spite of that, the re- 
siliencies obtained are perfectly consistent 
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characterizes the two types of instruments (Fig. 7). 
Table XIII sums up these experiments. 


Taste XIII 


Mean 


Mate pact Mean Mean Rela- Extreme 
Apparatus rial Veloc- Resi! Error tive Values 
1 Error 








30 kg-m. Charpy pendulum 19 O1-18 2 


j 5 
OU Ke-m. Gulllery rotator J S S58 m. 18.4 -“0 34 1.9 18.9 -18 0 
100 kg-m. Charpy pendulum J 1637 m. 18.78 | #045 ‘ 19 4-18 21 
75 ke-m. Guillery rotator J S858 m. 2045 #071 3.5 21.78-19 78 





Jio Ja 
Metal: J Metal: J 
5 Bars: 10x10x53.3 5 Bars: 30x30 160 
Round notch, 0.7 mm Copenhagen notch 
Supports at 40 mm Supports at 120 mm 





Here again we notice that the comparison between 
these two types of apparatus is very satisfactory. The 
computed results would be still nearer if the calculations 
were made in the same way in both cases. However, 
the mathematical attachments of the Guillery blocks do 
not duly take account of the power absorbed by the 
velocity of the fragments after the break, while those 
of Charpy pendulum subtracts that energy. 

Hence we may conclude that the resiliencies obtained 
upon a uniform bar are practically identical, whatever 
may be the height of drop or the weights of the striking 
mass and the anvil block, or the type of apparatus em- 
ployed, (within the limits of current practice). To 
make uniform impact tests on a single bar, it suffices to 
fix a few material requisites a priori and arbitrarily 
such as the distances between supports, the shape of 
the rounded off parts of the supports and those of 
the head-knives. 

Influence of the Type of Notch. 
expounded were performed upon bars of the Copenhagen 
type, or their immediate relatives shown below: 


The tests previously 


Table 


or TS 3 { 


section 10 x 5 0.5 


XIV 








cm Lr 


remaining 





ai 


section 10 





notch B 
with saw 


remaining 


ae 2 


10 x 7 = 0.7 


Kound 
ind cut 








Sharp notch C; remaining section cm* milled 








+ 1 


mo, SI 
¥ 4 





Square notch D, section 10 x 9 0.9 


with old saw. 


remaining 


The shape and dimensions of the notch not having °t 
been standardized, it is necessary to determine the in’ '- 
ence of the nicking on the rupture-work per squ.’e 
centimeter. 
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Taste XV 
| 
Rupture 
Kind of Metal Notch | Work,  Resilk | R,, en, | Em | Extreme 
kg-m rency, Values 
7.363 14,72 
7.243 14,49 
4 7.604 15,20. 14.96 #0.28)1.9°) 15.45-14.49 
7.725 15,45 
7.483 14,96 
16.254 23.22 
M m cart I 16.120 23 02 
B 16.656 23.79) |23.33 «0 .29)1.2°, 23.79-23 02 
16.522 23.60 
16.120 23 .02 
D Not ; #0. 29)1 23 .79-23 .02 
broker 
6.080 12.16 
6.308 12 62 
\ 6.308 12.62 12. 48 «0 3412 7 13.07-11.93 
6.538 13.07 
5.967 11.9 
11.157 15.93 
11.421 16.31 
B 11.189 16.58 16.69 #0 4527 17 26-15. 9 
11.952 17.07 
12.085 17.26 
Me 1 k J 
1.342 l i 
08S 12.9% 
( ). 088 12.98) 13.19 «0 181 4051 12.98 
215 13.1 
1.469 13.52 
20.545 22 82 
0.79 23.10 
D 1) 206 29 55 2° 37 0 4 10-211 
20.045 22.27 
19.025 21.13 
47 5.13 
2.313 1a 
\ 2.313 $63) 4.76 #015 13- 46 
2.397 1 79 
2.31 io 
3.954 4 
£.054 5 79 
K 4.054 5 79 5 70 «0 071 7o- 5 04 
3.054 ) 
1.054 O4 
Medium Cr-Ni-Steel “P 
2.451 + 
2.313 0 
( 2.230 3.18 -) O82 5 4 18 
231 30 
2.31 uw) 
>. 04 > SY 
4.875 » 41 
D 4.665 5 18 § «0 2242 » 80O- 5 06 
4.770 ) 30 
4.561 06 





To determine this we experimented on 10 x 10 x 53.3 
bars and adopted the four types of notching as shown. 
Table XV summarizes the results obtained upon a 30 
kg-m. pendulum which establishes the following points 

sharp notches not being included). 

In reference to unbroken pieces, the resiliency in- 
reases as the depth of the notch lessens; it even doubles 

very resilient steels when we pass from the notch 
half through the piece to that only 1 mm. deep. 

The resiliency varies but very little with the depth 
if the notch in fragile metals. 

[f we consider the sharp notch, it will be seen that: 

In unbroken bars, it gives results analogous to those 
ot a deeper round notch, and it gives lower results 
with brittle metals. 


hese experiments, confirmed by the determinations 
nade at the Conservatory of Arts and Industry, estab- 
lish the importance of precision in notching. They re- 
\eal how certain experimenters have come to the conclu- 
sion that the relation between fractured area and origi- 
nal area is immaterial for brittle metals. They show, 
moreover, how other metallurgists using shallow notches 
exclusively attribute resiliencies to ordinary metals 
gieatly exceeding those which are generally attributed 
steels of the same grade. 


[t is indispensable to employ only standardized types 
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of bars—from a scientific standpoint to permit com- 
parison between experiments made in different labora- 
tories; from a practical standpoint to be able, if neces- 
sary, to take notes of precise meaning. 

Most experimenters agree in admitting that notching 
must be geometrically defined; its depth and radius 
would then remain to be arbitrarily fixed. From the 
results shown above and considering the advantage of 
the rigorous localization in the break, it is evident that 
preference be given to deep notching. The influence of 
the radius of the cylindrical cavity appears to be quite 
secondary. 

Influence of the Dimensions of the Bars.—It would 
be evidently desirable to be able to adopt a standard bar, 
but this runs against real difficulties in practice. 

Under such conditions it is proper to ask if there is 
a simple relation between resiliencies determined upon 
bars of the same metal but of various shapes. It has 
been presumed from the first that it would suffice to 
have notched test pieces similar geometrically to secure 
comparable results. Tables Nos. VII and VIII clearly 
weaken that interpretation and reveal that the resiliency 
in one and the same metal varies considerably if it is 
determined with bars 30 x 30 x 160, or with smaller bars, 
10 x 10 x 53.3. Variation is always produced in the same 
direction, whether it be steel or copper, the resiliency 
increasing with the dimensions of the bar. The ratio is 
not constant, changing from 3:2 for the toughest steel to 
4:2 for the most fragile steel, and to 5:2 for copper. 
These facts have been recognized before by numerous 
authors experimenting independently, as may be in- 
ferred from the report presented by one of us at the 
New York Congress in 1912.' 

A theoretical study published in 1911 by Captain 
Mimey, led to the conclusion that the deflections B 
and B., whether in notched bars or straight bars, if of a 
proportional ratio devoted by “a” would absorb an 
amount of work T, and T., varying as the cubes of the 
corresponding dimensions, if the striking masses M 
and M_, the heights of drop H, and H., and the distances 
of the supports D, and D, were as 

M ‘H D 
M, | a tie 


Unfortunately our experiments seem to show that this 
relation, attractive in its simplicity, is not acceptable to 
the demands of practice. In the course of our paper we 
have indeed brought out the fact that the work absorbed 
in breaking a bar is independent both of the weight 
of the striking mass and of the height of drop. In other 
words, the work absorbed is practically independent of 
the available energy and of the velocity of the block at 
the moment of impact. The additional conditions given 
by Captain Mimey do not consequently suffice, a priori, 
to compare the resiliencies obtained with two similar test 
pieces. We have verified it repeatedly, but will confine 
ourselves to presenting two of the determinations: one 
upon copper and the other upon the special steel P. 
These two metals were selected to assure the highest 
possible homogeneity in the inner structure. 

The experiments were conducted in the following man- 
ner: We had two geometrically similar pendulums with 
masses of 96.250 kg. and 32.140 respectively. To have 
these operate similarly it sufficed that the pendulum 





*Georges Charpy.—Report upon Impact Tests, and the Activities 
of Commission 26. New York Congress (1912). International 
Association for Testing Materials, IV (p. 3 e.s.). 

™Remarks upon Impact Tests” Revué d’artillerie (July, 1911) 
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have a free fall of 160 deg. and the second a free fall 
of 58 deg. 

Five 30 x 30 x 160 (cylindrical notch 4 mm. 
diameter at center) were then broken by a fall of 160 
deg., establishing a series of equal resiliency. Then 
pieces of two bars of this series were selected at random, 
from which were cut six small bars, 10 x 10 x 
(cylindrical notching of 1.3 mm. in diameter at center), 
according to the sketch, Fig. 8. 


bars 


ro « 


D0. 


These six small bars were then broken upon the small 
pendulum with a fall of 58 deg. 

With these conditions the results obtained both upon 
copper and steel were as in Table XVI, which estab- 
lishes : 

lst.—That the metal is homogeneous, since the small 
bars a and b act identically as the small bar c. 

2nd.—That the resiliencies given by the 10 x 10 bars 
are distinctly different from the resiliencies offered by 
the 30 x 30 bars. 

Hence we are justified in saying that the law of simili- 
tude does not apply to notched impact tests. 

The conclusions arrived at by Captain Mimey are 
applicable however when a deformation short of frac- 
ture is produced through impact on unnotched bars. 
Indeed the deformations are then affected solely by the 
volumes of the bars and may be to one another like the 
cube of the corresponding dimensions. But as one of 
us already observed’: If we reach the breaking point 


the bending 
Engineers of 


metals by 


*G. Charpy—On an experiment 
of Civil 
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France (October, 1914) 


upon 
Society 


AND CHEMICAL 


ENGINEERING VoL. XVII, No. 7 
one must add the work corresponding to the separation 
of the two halves of the bar, a work which may be con- 
sidered, as a first approximation, as being proportional 
to the square of homologous dimensions. It would be 
necessary then to use a formula of two terms as 
ax bx 

to account more accurately for the phenomena. 
ever, tests undertaken for the purpose of verifying this 
interpretation have not yet given sufficiently clear re- 
sults to come to a precise conclusion; they even seem to 
bring out the fact that the order of complexity in the 
relation sought is even superior to the formula. 
In the course of this study we have 
been led to seek a precision which naturally would have 
no raison d’étre in practice; in most cases it suffices in- 
deed to know whether a metal is fragile or no, and the 
knowledge of its resiliency, to a limit of 1 or 2 per cent 
matters little. 

Yet it was desirable to establish groups of uniform 
determinations, so as to settle as definitely as possible 


How- 


Conclusions. 


a whole series of questions under debate for the past 
ten years. 

In a general way, we believe we have demonstrated 
clearly that measurements of resiliency are capable of a 
precision analogous to that obtained with other current 
tests in metallurgical laboratories such as tensile, hard- 
etc. 

We have shown also that impact tests upon notching 
do not offer any direct correlation with the other 
ordinary tests, and are infinitely more sensitive to the 
influence of certain details in the working of metals. 
It seems entirely probable even if it is not wholly 
established, that these influences act equally upon the 
way in which steel performs in service, but even if not, 
it is assuredly unwise to neglect the mode of investiga- 
tion which reveals them. 

Having a homogeneous material to work upon we were 
enabled to study with assurance the influence of the vari- 
ous factors within the impact test. Hence we succeeded 
in drawing a series of conclusions which may be briefly 
laid down as follows: 

lIst.—The apparatus for the 
of different types (vertical blocks, pendulum-blocks and 
rotative blocks) and of different dimensions give practi 
cally identical resilience, if the distance between sup 
ports and the radii of the rounded off parts coming in 
contact with the bar during the test be made the same 
For those rounded off parts we have adopted a radius 
equal to that of the cylindrical portion of the Copen 
hagen notch made upon the corresponding bar (that is 
r 2 mm. for 30 x 30 bars and 0.66 mm. for 10 x 10 
bars. Moreover, we discovered that it was necessar) 
to provide very careful machining and maintenance. T: 
obtain comparable results it is not necessary to fix a 
priori a type of testing machine; it suffices to operate 
a well-constructed, well-graduated apparatus of any siz: 
comprised within ordinary limits. The agreement be 
tween the graduations between any two given instru 
ments and the standardization of an instrument wit! 
itself, can be numerically computed by a calibration test 
which is a simple bending test on an unnotched bar. 

2nd.—The numerical value of the resiliency can on! 
be interpreted when we indicate at the same time th: 
shape and dimensions of the bar and the notch. No lav 
is yet known for the computation of the resiliency ©! 
bars of differing dimensions. 


ness, 


used by us impact 
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Finally one may ask: What is the practical value of 
these tests? We propose to consider this question fur- 
ther, but it is too intricate to be treated casually. At 
present we only state the problem while emphasizing 
its importance, as great for the producer as for the 
consumer. 


Packing and Plant Handling of Hazardous 
Chemicals* 
By N. A. Laury? 


Many have sought for a safe and economical package 
for the transport of the convenient quantity of one or 
two hundred pounds of acid or other corrosive liquid, 
but nothing been suggested that equals the 
standard form of wood-packed glass carboy for general 
This has weak points and is the cause of some 
if the requirements of the Interstate 
Commerce Commission as to quality of material and 
construction and testing are faithfully followed and 
certain precautions in handling are taken, the present 
package can serve at least safely until the arrival of 


has yet 


use. 


accidents, but 


a more practical substitute. 

The mechanical appliances in use for handling car- 
boys are nearly all economical and much safer than 
the simple picking up of the carboy by one or two men 
when a loose stopper or defective box may cause injury. 
The successful use of conveyors, roller skids, derricks 
with ice-tong grips or the various forms of trucks 
depends on plant arrangements and the intelligence of 
the workmen. Two sticks passed under the side cleats 
and handled by two men may, at times, be the cheapest 
way and all are safer than direct handling. Full car- 
boys should never be moved unstoppered. If nothing 
else is available, an inverted tin can may prevent dan- 
gerous splashing. 

The use of compressed air to empty glass carboys 
is dangerous. The bottles often burst or some acid is 
invariably left to be returned in a supposedly empty 
package. Tnis has caused many accidents, and as it is 
also to the consumer’s advantage to keep all of the con- 
tents, he should see that returned empties are thor- 
oughly drained. It appears that otherwise the Inter- 
state Commerce Commission will require that empty 
carboys be washed before shipment. 

Breakage of carboys is sometimes caused by partial 
crystallization of the contents. For example, sulphuric 
acid of strengths between 60 and 66 deg. Bé. and glacial 
wetic acid easily freeze and may on warming contain 
part of the acid, as a large floating solid mass which 
easily breaks the bottle unless it is handled with un- 
usual care or first thoroughly thawed out. 

The use of hand hooks is a quick and safe way for 
men on a platform or the tail of a truck to receive 

arboys handed to them from the ground, but by far 
the safest manner of raising carboys a short distance is 
roller skid. 

There is in current use a stoneware stopper and 
plaster of paris tied down with cloth, the latter some- 
times coated with tar or paraffin. If the plaster is 
mixed in small quantities and applied fresh, it 
holds so solid that one may move the carboy about by 


\ paper read at the New York Meeting of The National Safety 
Council 
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the stopper, but in a few days the acid loosens the grip 
of the plaster and the cloth, even when treated, in time 
crumbles away. The safest practicable stopper in use 
consists of a glass or stoneware plate held on by a wire 
clip like a fruit jar. The joint is made tight by grind- 
ing the upper surface of the lip and using a tar paper 
asbestos or rubber gasket according to the acid shipped. 
The best form of clip is that in which the wire ends 
grip into holes in the sides of the bottle neck. These 
holes may be molded in new bottles or ground into old 
ones, 

Carriers forbid the return of empties unstoppered. 
Customers therefore return empties loosely stoppered 
and vibration of the stopper in transit chips the bottle 
necks so that many cannot be refilled and some that are 
refilled prove a risk. This cannot happen with the fruit- 
jar style of stopper. 

The familiar form of hand truck in use at freight 
stations does very well for barrels, but if a carboy with 
an old-style stopper is picked up with it the bottle 
must rest on its side while the truck is laid down to be 
unloaded. Leaks are thus often started with 
sults. The fruit-jar form of stopper is proof against 
this risk. 

Of course, the latter stopper is a hermetical seal and 


bad re- 


the bottle is under a pressure which depends on the 
temperature and the air space left in the bottle. A 
filled winter and thus may 
develop a dangerous pressure if stored in a warm ware- 
house, but a 10 per cent air space safely covers even 


carboy outside in sealed 


this extreme. 

The greatest danger in the handling of carboys is 
the sudden giving away of the bottom or sides of the 
box due to the corrosion of the nails or weakening of 
the wood by acid, especially after long storage. This 
danger can be just about eliminated by the use of wood 
preservative. 

It has been observed at one plant for some years that 
carboy boxes last two years under normal conditions. 
During this period the box has to be renailed three 
times and requires one new bottom and one new cover. 
Somewhat over two years ago several hundred boxes 
were treated with different preservatives and put into 
service along with some untreated boxes and records 
kept of their repairs. The treatment consisted of 
merely dipping the new box in the cold preservative. 

It was found that all the preservatives tried made 
the boxes wear better. The materials used were ordi- 
nary coal tar creosote at 25 cents a gallon, avenarius 
carbolineum at 80 cents a gallon, S. A. wood preserver 
at 60 cents a gallon, and Preservol at 50 cents a gallon. 
The latter proved to be the best, as it dried in a few 
minutes and left a waterproof coating on the surface of 
the wood, while the others were deeply absorbed. 

The carboys treated two years ago are still in service, 
and very few of them have required renailing and none 
have had new covers or bottoms. This is due as much 
to the protection of the nails from rust as to the pro- 
tection of the wood from acid. These treated carboys 
should easily last two years longer. 

All of the above applies largely to the standard lead 
carboy for the transport of hydrofluoric acid. Steel 
drums are used for this purpose in Europe, and are 
said to be safer and cheaper, but they are not yet 
accepted for rail shipments in this country. 
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The lead carboy is subject to a pressure test pre- 
scribed by the Interstate Commerce Commission before 
each filling, and it must also come up to other require- 
ments as to material and construction, and if properly 
handled it is safe if not economical. 

These carboys sometimes burst due to high pressures 
which are unexplainable under the normal conditions 
of their use. The cause has often been traced to the 
presence of foreign matter. It is a package that is 
particularly hard to wash, and if a consumer puts it to 
other use in his plant and returns it uncleaned it may 
pass the usual washing before filling and still retain 
all the foreign matter necessary to generate a bursting 
pressure. 

Owing to the very serious nature of hydrofluoric acid 
burns, both rubber stoppers should be replaced and the 
cap securely hooked down before returning empties. 
When a carboy is received with a leak, it should be thor- 
oughly washed inside and out before returning. 

The names of makers of materials recommended may 
be obtained from the author at River Road, Camden, 
N. J. 


River Road, Camden, N. J 


Training Course of the American Steel & 
Wire Company 


By Chas. R. Sturdevant 
Educational Director, A. S. & W. Co 

No arguments are needed in these days to show why 
salesmen or other men holding responsible positions 
should, in some manner, be given special training and 
be encouraged to become the very best of which they are 
capable. This principle has become so thoroughly rec- 
ognized and so firmly established that to-day hundreds 
of our leading business and industrial concerns either 
have well established courses, or are casting about to 
discover some effective way of training those employees 
holding responsible positions. 

With concerns housed in one building, or a single 
group of buildings, the problem is a comparatively sim- 
ple one, for the men to be trained can be brought to- 
gether once or twice a year, having them confer with 
the several department heads, listen to lectures, and 
make inspection trips through the mills. But when the 
mills are widely scattered, and when widely differing 
products are made in them, the problem becomes a diffi- 
cult one. 

The American Steel & Wire Company has mills and 
offices located at Chicago, Cleveland, Pittsburgh, Wor- 
cester and other cities. It employs many thousands of 
men and women, and makes a wide variety of wire prod- 
ucts, both steel and copper. As the business expanded 
and the company grew, there developed an insistent need 
of some thorough, systematic method of training its em- 
ployees in matters pertaining to the steel and wire busi- 
ness. Such a course was instituted in 1912, and it has 
met with such success that a description of the work will 
be of general interest. 

As originally organized the course was intended for 
veteran salesmen only, but shortly afterwards it was 
found advisable to slightly modify the course and make 
it suitable for men from other departments as well. The 
course is intended only for employees who have been in 
our employ for a considerable period—not for beginners. 
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It is carried on under the immediate supervision of three 
competent instructors taken from the organization, and 
requires practically all of their time. The class spends 
one week in the Pittsburgh district, three in the Cleve- 
land district and two and one-half at Worcester, Mass. 
To complete the course thus requires six and one-half 
weeks of intensive study and application on the part of 
the men. All traveling expenses are paid by the com- 
pany, and a daily allowance is made for living expenses 
while engaged in the course of study. 

The work has been handled in successive classes of 
about twelve men each, and seven classes have taken the 
course each year. The twelve men constituting a class 
are purposely chosen from different parts of the United 
States, and from different departments. Ordinarily 
there will be about two men from the operating depart- 
ment, one from the accounting, one from the order de- 
partment, and eight from the sales department. In gen- 
eral these men will differ widely in age, experience and 
capabilities. The close association, for six and one-half 
weeks, of such a diversified group of men, is in itself a 
liberal education. 

The men selected for a given class are given two or 
three weeks’ previous notice, and are, at the same time, 
assigned suitable preparatory reading matter. At the 
appointed time they assemble at Pittsburgh, Pa., where 
they will first meet an instructor who will organize 
them into a class, and who will remain their instructor 
and guide during the succeeding four weeks. 

Nearly all of the first week is taken up in making in- 
spection trips through various steel and wire mills in 
the Pittsburgh district. This affords the men an op- 
portunity of obtaining a general idea of how all our 
products are made and of the work to be taken up in 
the course, and also stimulates a strong desire to go 
thoroughly into details. 

During the second week the class studies steel mak- 
ing. From step to step they learn how the ore is con- 
verted into pig iron, how this is converted into the sev- 
eral grades of steel, and finally how the steel ingot is 
made into a rod. During the following week they are 
taught how the various grades and kinds of wire are 
made from rods. They become familiarized with our 
so-called “common products,” and with the processes of 
manufacture. During the balance of the course they 
are shown and taught how this wire is given special 
treatments in order to impart desired properties; how 
the wire is tested, and how it is fabricated into the 
various common or special commodities made by the 
company, such as woven wire fencing, wire nails, wire 
rope, electrical wires and cables and so on. 

The real work of the course, it will be observed, be 
gins with the second week, after the men have become 
well acquainted with their fellows, and with the work t: 
be covered. Each day’s work from then on (except 01 
Saturdays) is divided into four periods; a forenoon mil! 
inspection trip, a noon-day lecture and discussion, an 
afternoon quiz and evening study. 

Each morning the class, under the guidance of a! 
instructor and one or two mill-foremen, is taken slow! 
through some one mill where they can witness every d« 
tail of the process involved in the making of some on 
product or some closely related group of products abou 
which they studied the evening before. In this ma! 
ner the men are given every opportunity of making 
detailed study of all essential materials, processes an‘ 
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mill equipments. This systematic method of making 
mill inspection trips is very much more effective than 
the old way of sending them alone into the mills to 
wander about aimlessly. 

Just before or after the mid-day lunch, the mill super- 
intendent or department expert will carefully review the 
morning’s work, and afford the men an opportunity of 
asking questions and entering into a general discussion. 
During the latter part of each afternoon, an instructor 
subjects the members of the class to a searching quiz, 
which helps greatly to organize the knowledge of the 
day’s work, and to fix it in their minds. This quiz alse 
enables the instructor to determine very quickly the 
points which need to be especially emphasized, and it 
soon indicates to him the particular men who need per- 
sonal help. It further gives each man an opportunity 
of measuring himself with others who have had the 
same opportunities, and it is a strong agency to spur 
him on to his best efforts. 

At the close of the quiz, a small, specially prepared 
booklet is given to each man covering the following 
day’s work, and the men are requested to study this 
thoroughly during the evening. It will be seen that the 
course is laid out on the budget system—a full day be- 
ing devoted to some one subject, and the various sub- 
jects are of course taken up in logical order from day 
to day, proceeding naturally from the simple to the 
more complex. 

On several occasions, the class is given regular set 
lectures by department heads. These are not only en- 
joyable diversions, but they serve to bring the whole 
personnel of the company into closer touch and sym- 
pathy. 

Five written examinations are given, usually on Sat- 
urday mornings, and at the close of the course one whole 
day is devoted to a general oral review. These exami- 
nations are carefully reviewed and graded, and they 
help to make up the final report of each man, copies of 
which are sent to those of our company who are directly 
interested. 

While it is an intensive course of study, the work has 
been so laid out and is so handled as to require a mini- 
mum amount of time and effort on the part of the 
student. And while a great majority of the men are 
wholly unused to study or to close application at the 
time they enter the course, in spite of these seeminy 
handicaps, they do acquire a surprising amount of use- 
ful knowledge even in so short a period as six and one- 
half weeks. 

As to the resulting benefits both to the men and to 
the company, there are many. Aside from the direct 
result of a greatly increased useful knowledge of the 
technique of the business, they learn to think straight 
in the conception and application of fundamentals; they 
are given a broadened viewpoint and a quickened inter- 
e-\ in their work. This free exchange of views ac- 
q' 1ints many for the first time with the difficulties 
\ ich men in other departments have to overcome, and 
t encourages them to better team work and makes 
thm less critical. The course stimulates self-confi- 
dence, loyalty and good fellowship. The one great re- 
g:t of the older men who have taken this course is that 
they were not given the opportunity earlier in life, 
wich, in itself, is ample justification of the effort put 
forward in their behalf. 


reester, Mass. 
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On the Superheating of Slags and Metals 
During Refining, Smelting and 
Alloying Operations* 

BY J. E. FLETCHER, M.1.MECH.E.t 

In the production of wrought iron and steel or ingot 
iron in the open-hearth furnace, it is becoming clearer 
that the mechanism of refining and alloying is that of 
the intimate reactions which occur between the various 
constituents of the pig iron, ore, and scrap charged and 
those of the slags used in the efficient carrying out of 
such processes. 

The finished cold cast products are crystalline com- 
posite masses made up of more or less carbonized or 
otherwise alloyed crystals separated from each other by 
boundaries which probably always contain minute par- 
ticles or films of isolating matter. It is known that 
such films often contain the iron oxides FeO and Fe,0, 
together with silicates of iron and manganese. There is 
further evidence that occluded gases in a fine state of 
division occur within the crystal boundaries. Such 
films must tend towards the non-welding of the adja- 
cent crystal faces when the molten or liquido-plastic 
crystals are being drawn together in their passage to 
the solid state. 

The high temperatures needed in the ferrous alloy 
processes make the study of the reactions and of the 
constitutional changes in both slags and alloys ex- 
ceedingly difficult; there is a sense, however, in which 
it may be said that the reactions at high temperatures 
are more simple than at lower ones. Thus M. Charpy 
succeeded in cementing or carbonizing iron filings by 
heating at 650 deg. C. for about forty hours in potas- 
sium cyanide, the alloy produced being the iron carbon 
eutectic containing 4.3 per cent carbon and melting at 
about 1130 deg. to 1135 deg. C. Similarly after heat- 
ing for eighty-five hours the alloy containing 6.67 pcr 
cent carbon and 93.33 per cent iron (Fe.C) was pro- 
duced. With only three hours’ heating at 1130 deg. C. 
the 4.3 per cent carbon eutectic alloy resulted. Moissan, 
at the temperature of the electric arc, succeeded in car- 
bonizing iron to a content of about 4 per cent in three 
minutes, and the author, in a like period, also at the 
temperature of the electric arc, obtained an alloy con- 
taining 5.5 per cent carbon. Later Ruff and Goecke 
produced a 9.6 per cent carbon iron alloy by cementation 
in an electric furnace at 2220 deg. C., the time required 
at this high temperature being relatively short. These 
experimenters concluded that there is a progressive 
formation of the carbides Fe.C, Fe,C, and FeC at in- 
creasing temperatures until at about 2700 deg. C. gasi- 
fication of the alloy (FeC Fe) takes place. 


SLAGS IN GENERAL 

The refining and alloying slags in iron and steel 
processes may be divided into three types, viz., those 
whose temperatures of formation, fusion, and equi- 
librium are (1) higher, (2) approximately the same, 
and (3) lower than the fusion and equilibrium of the 
metallic alloys in contact with the slags. 

The slags of type one are representative of blast- 
furnace working, where the pig-iron fusion tempera- 
tures are in the neighborhood of 1140 deg. C. Such 
slags have the composition: 





*A paper presented before the 1917 meeting of the Society of 
Chemical Industry, Birmingham, Et.gland. 
+President, Staffordshire Iron and Steel Institute. 
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CaO + MgO +- FeO + MnO = 50 to 55 per cent, 
$i0, + Al,O P.O, = 45 to 50 per cent, 
the fusion temperatures of which are in the region of 
1400 deg. C. 

The slags of type two are typical of the puddling 
process where the fusion and softening temperatures 
of the metal being operated upon vary from 1130 deg. 
to 1450 deg. C., the slags having fusion temperatures 
varying between 1080 deg. C. and 1350 deg. C. and are 
silicates of iron and manganese of the approximate 
analysis: 

FeO FeO MnO = 70 to 80 per cent, 
Sid 20 to 30 per cent. 

The slags of type three are representative of the open- 
hearth steel melting processes. Here the metal fusion 
temperatures vary from 1130 deg. to 1500 deg. C., whilst 
the slags fuse at between 1100 deg. C. and 1350 deg. C. 
and have the typical analysis: 

For the acid process: 
CaO + MgO + FeO 4 
SiO, +- ALO 
For the basic process: 
CaO + MgO + FeO + MnO = 80 to 70 per cent. 
SiO P.O 20 to 30 per cent. 

Now obviously the temperatures of refining, smelting, 
and alloying hearths of the furnaces must be kept 
higher than those of the slags or metals under treat- 
ment. Hence in case one the blast-furnace metal is 
superheated above its fusion point; in case two the 
puddied iron and slags may be kept nearly at their 
proper fusion temperatures; and in case three the slags 
are superheated above their fusion temperatures. 


MnO = 40 to 50 per cent. 
50 to 60 per cent. 


BLAST-FURNACE SLAGS 


Here the slag fusion temperature is higher than that 
of the contact metal. The temperatures of the tuyere 
zone are in the region of 1500 deg. C., the slag fusion 
temperatures being between 1350 deg. C. and 1450 
deg. C., while the underlying metal is melted at roughly 
1140 deg. C. The slag and metal are therefore con- 
tinuously superheated above their fusion temperatures. 
The metal in the hearth is primarily of eutectic com- 
position or thereabouts, viz., 4.3 per cent carbon, 95.7 
per cent iron. The result of superheating this eutectic 
is first to render the contained carbide of iron (Fe,C) 
unstable. The higher it is heated above its melting 
point, 1130 to 1135 deg. C., the greater is this instabil- 
ity apparent and its sensitiveness to refining or alloy- 
ing action increased. Similarly the oxide constituents 
of the slag which are reducible at the hearth tempera- 
tures become unstable under conditions of superheat, 
the silica, SiO,, and phosphate of lime, 4CaOP.O., being 
readily reducible. 

At the hearth temperatures, 1500 deg. to 1600 deg. 
C., the slag composition tends to adjust itself by part- 
ing with SiO, and P.O, until it attains equilibrium con- 
sistent with the degree of superheat. If given suffi- 
cient time at, say, 1500 deg. C., an equilibrium corre- 
sponding to the slag composition 20 per cent AlO., 80 
per cent CaO-MgO would arrive in the case of a smelt- 
ing using a working slag of primary non-superheated 
analysis 30 per cent SiO.,, 15 per cent ALO,, 55 per cent 
CaO-MgO. The 1500 deg. C. saturated slag would then 
be inert, there being no further reducible constituent 
present in the slag. The metal in contact with the slag 
would also have moved toward stable equilibrium, and 
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it can be shown that in the case of ferro-silicon manu- 
facture an alloy of composition, 
Cc 


would result when the slag becomes inert. The fusion 
temperature of resulting slag and metal would be about 
1450 deg. C. (In this case phosphorus, sulphur, and 
manganese have been omitted for the sake of sim- 
plicity. ) 

It is impossible at present to state the composition 
which corresponds to the stable equilibria of slags at 
varying temperatures or of the metallic alloys in con- 
tact therewith, but it may be inferred from the fore- 
going that by proper adjustment of the primary slag 
composition it is possible by correct temperature con- 
trol to regulate the alloying actions in the metal. 

It is clear that the cast iron becomes alloyed with 
silicon and phosphorus at the expense of its carbon the 
more readily as the slag is superheated and hence free 
to act on a superheated metal (unstable) in contact 
with it. Figure 1 illustrates the changes in the com- 
position and temperature of equilibrium during the 
progressive alloying of a white iron with silicon. The 
active and relatively inert conditions of the slag are 
indicated by the shaded area marked “superheat.” The 
higher the superheat the more active the slag and the 
more unstable the metalloid compounds in the metal 
attacked. 

There are, doubtless, cases where, as in certain pneu- 
matic refining and smelting processes, the excess of 
oxygen leads to oxidation of the metal underlying the 
slag. Such oxides may there rise to the surface and 
enter the slag which under certain temperature con- 
ditions may become more active, increasing the slag 
superheat because of the addition of iron oxide to the 
slag and coincidently lowering its fusion point. Car- 
bon in a pig-iron charge may thus be oxidized at the 
expense of iron oxides FeO and Fe,O, in the slag, iron 
passing back into the metal; such action being coinci- 
dent with or preceding the silicon or phosphorus trans- 
fer. Thus a blast-furnace slag may become rich in 
FeO, the resulting pig iron being white. Iron has then 
been reduced from the slag in preference to silicon, 
and the total carbon content of the pig iron is lower 
than in the case where a normal slag free from FeO 
has been employed. 


PUDDLING SLAGS 


In the puddling process the slags are of the type 
(FeO-Fe.0,SiO.) having temperatures of fusion and 
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Time of Operation 
Fig. 2. 


Equilibrium in Puddling Process 


equilibrium not much different from those of the pig 
irons which it is desired to refine. Here it is necessary 
to desiliconize, dephosphorize, and decarburize the pig 
iron underlying or in contact with the slag. The initial 
fusion temperature of the pig iron to be refined is 
about 1140 deg. C., that of the first superposed slag 
being, say, 1260 deg. C. This slag is therefore super- 
heated and consequently active. Unlike the blast-fur- 
nace slag the puddling slag is basic and continues so 
throughout the process. There is no deterrent or inert 
constituent such as lime or alumina, hence temperature 
variations rapidly alter the slag constituency. The 
active iron oxides in the slag attack the unstable iron 
phosphide and silicide in the pig iron and primarily 
furnish the oxide for gasifying the unstable carbon in 
the superheated iron carbon alloy, and for oxidizing the 
silicon and phosphorus which are also but feebly stable 
at temperatures above 1100 deg. C. There is an auto- 
matic adjustment of the slag composition throughout 
the process. At the beginning and end of the operation 
the temperatures are higher than during the inter- 
mediate stage. The initial and final slags are therefore 
high in FeO-Fe.O,, and low in SiO., whereas in the 
intermediate stage the slag is more siliceous and more 
readily fusible. During “rash” or careless working the 
end of the operation is conducted at too high a tem- 
perature; hence the slag is too highly superheated and 
adjusts its composition by robbing the iron bath or 
sponge. The iron oxide thus added to the slag is largely 
the result of oxidation by the furnace gases (rich in 
Oand CO,). Figure 2 illustrates the foregoing actions. 
It is seen that the superheat is not so great as in the 
blast-furnace operation. Figure 3 shows the progress 
of refining and the coincident slag adjustment composi- 
tion during the complete puddling process, and illus- 
trates most clearly the effect of superheat on the slag 
and metal equilibria. 
MANGANESE IN FURNACE SLAGS 

In the production of certain alloy steel the effect of 
Superheating the working slags results in the pro- 
nounced separating out of the most readily reduced slag 
constituent. Thus in the making of manganese stee) 
in the open-hearth furnace the primary slag covering 
the molten pig-iron charge was a rich ferrous slag of 
the composition approximately FeO-Fe,O, = 80 per cent, 


SiO. - 20 per cent, fusible at about 1300 deg. C. Into 

this « pyrolusite ore of analysis 
Aaa 85% 
ea ee 5% 
EE Béu Abheeteneeeeebe 10% 

was gradually added. The MnO, becomes MnO on 
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Fig. 3. 


Effect of superheat on the slag and metal equilibria. 


superheating, the FeO being changed to Fe,O, by the 
oxygen liberated from the MnO... It was then found 
that the FeO and Fe.O, in the slag, if increased by 
further additions of hematite ore (manganese) and 
lime, caused a rapid reduction of the manganese from 
the slag, manganese entering the liquid metal. When 
the slag contained over 50 per cent of manganese then 
that element entered the metal, whereas if the slag 
was adjusted so as to contain above 50 per cent of 
iron, then iron was reduced from the slag in preference 
to manganese. An increase in the superheat in either 
case increased the rapidity of the reduction. The tem- 
perature was not measured, but it was noticed that the 
slags higher in MnO were more fluid than the rich FeO- 
slags, and were apparently fusible at a lower tempera- 
ture. Hence at the practically constant furnace tem- 
perature the high MnO-slags were more highly super- 
heated than the high FeO-slags, hence more unstable, 
and then manganese in consequence more readily re- 
duced. 

The refining of alloys may be illustrated in the case 
of the elimination of manganese in the puddling or 
open-hearth steel processes. Thus the reaction between 
the slag constituent FeO. Fe.0, and the alloy constituent 
Mn.C in the pig iron is of the type: 

FeO-Fe.0, + Mn.C = 3Mn0O + CO + 3Fe. 
Manganous oxide displaces the iron oxides in the slag, 
the manganese in the pig iron being replaced by pure 
iron from the reduction of the iron oxides. Super- 
heating the slag renders the FeO-Fe,O, more active, 
while that of the molten pig iron increases the instabil- 
ity of the Mn.C. In the interaction CO gas is liberated. 
The slag is enriched by the entrance of MnO at the 
cost of the iron oxides FeO-Fe,O,. Professor Turner’s 
view that in such actions the active oxides FeO-Fe,0, 
are the reducing agents has been taken. They are in 
the state of least stability and hence in the condition 
to react with the other unstable compounds present 
when by superheat their stability is decreased. Pos- 
sibly at the moment of exchange it is the ferrous oxide 
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which reacts with the Mn,.C in a reversible sense thus: 
3FeO + Mn.C = 3Mn0 + Fe,C. 

Superheating the oxide FeO in an oxidizing atmos- 
phere leads to the formation of Fe,O, (as in the pro- 
duction of “bull-dog slag” by calcining puddling-fur- 
nace tap cinder). On the other hand, liquid Fe,O, when 
in contact with molten iron-alloys is readily converted 
to FeO providing a reducing or neutral atmosphere is 
maintained in the working chamber. 


ALLOYING A METALLIC MASS UNDERLYING A RICH SLAG 


In siliconizing the white eutectic iron in the hearth 
of the blast furnace the SiO, in the slag interacts with 
the FeC in the carburized white iron: 

SiO, + 2Fe.C = FeSi + 4Fe + 2CO. 

The carbide of iron in the eutectic metal is displaced 
by silicide of iron and pure iron is coincidently set 
free. CO gas is liberated and the slag is impoverished 
by the loss of the silica SiO... This exchange is affected 
by the superheating of the slag, the silicate of lime or 
magnesia therein becoming unstable. The interaction 
between the SiO, and the unstable superheated Fe.C is 
thereby promoted as shown. 


LIBERATION OF OCCLUDED GASES 
When cast iron is heated considerably above its melt- 

ing point the occluded gases, which are not inconsider- 
able in quantity, and consist mainly of CO and H, are 
set free. An examination of the microstructure of a 
pig iron which has been thus heated toward its boiling 
point reveals particles of silica surounded by an en- 
velope of ferrite together with flakes of coarse graphite. 
It would appear that a reaction has taken place in this 
case between the escaping CO gas and the silicide of 
iron Fe.Si, thus: 

Fe,Si + 2CO = SiO, + 2Fe + 2C. 
The slaggy particles appearing in the microstructure 
are probably a silicate of iron formed according to the 
reaction: 

FeSi + 3CO = 2Fe0-Si0, + 3C. 
In some cases such silicate slag rises to the surface of 
the metal which has been desiliconized to some extent 
by gaseous means. Again, sometimes iron oxide par- 
ticles occur mechanically mixed and distributed through- 
out the cast-iron or steel mass as a result of over- 
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Automatic adjustment of a typical blast furnace slag. 
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oxidation or over-blowing in the hearth or bath of the 
furnace or converter. The effect of superheating such 
an alloy is to further refine the metal thus: 
FeO FeO, + 2FeSi = 2Si0, +- 7Fe, 
or FeO-Fe,0, + Fe,Si = 2FeO SiO, + 3Fe, 
and FeO-Fe,0, + 4Fe,C = 15Fe + 4CO. 

H. Brearley has illustrated this action in his book on 
case-hardening, where a slag globule is shown sur- 
rounded by a ferrite envelope, and generally in iron 
and steel slag streaks are associated with adjacent 
ferrite. 

MECHANISM OF REFINING 

The mechanism of refining and alloying through the 
offices of the slags is shown in Tables I and II. In the 
blast furnace a portion of the carbon in the carbide 
Fe.C is liberated in the CO gas formed and pure iron 
is freed to unite with the Si and P as silicide of iron 
Fe.Si and phosphide of iron Fe,P. These actions occur 
when the slag is superheated. 

The automatic adjustment of a typical blast-furnace 
slag is shown in Figure 4, where, during the alloying 
of the iron in the blast-furnace hearth with silicon 
(the resulting pig irons having 0 to 3.0 per cent sili- 
con) the slag composition alters thus: 


Slag 


SiO; AlgOs Ca Softening 
Mgt) Temp 
Per Cent | Per Cent Per Cent Deg. C 
Before alloying with Si 28.5 20.7 47.1 1435 
With 1°) Si in pig-iron 28.1 21.5 48.9 1440 
With 2°, Si in pig-iron 27.5 21.7 49.7 1440 
With 3°> Si in pig-iron 26.5 22.2 50.3 | 1445 


As the slag adjusts itself during the loss of silicon 
the fusion temperatures of the slag are raised. Hence 
a higher hearth temperature and resulting slag and 
metal superheat become necessary as the more highly 
silicious pig irons are made. 

Table 2 illustrates the mechanism of refining action 
in cupola, open-hearth, and puddling operations. Here 
the pig iron being refined is superheated above its melt- 
ing point, the silicide, phosphide, and carbide of iron 
being thereby rendered unstable and react with the 
similarly unstable slag oxides (in this case the iron 
oxides). Silica and phosphoric acid escape to the slag 
and CO gas is liberated. The iron set free by the de- 
composition of the silicide, phosphide and carbide of 
iron and that added by deposition from the slag oxides, 
together with the primary iron crystals in the origina! 
pig iron (if containing less than 4.3 per cent carbon 
yields a refined product more or less free from silicon, 
phosphorus, manganese and carbon. 


IMPORTANCE OF SLAG-METAL CONTACT 


It is evident from the foregoing that intimate con- 
tact between the metals and the slags in smelting 
refining, and alloying operations is imperative if s' 
cessful results are to follow. 

In the blast furnace the reduction of the ores m 
be largely through gaseous (CO) influence. It is rt 
possible for sufficiently uniform carbon (coke) cont. ‘t 
with the oxide of iron (Fe,O,, etc.) particles to tse 
place. The slag blanket which covers the metal in ‘ \¢ 
hearth of the furnace is agitated by the splashing « 14 
penetration of the drops of liquid metal and slag ‘5 
they descend from the upper portions of the tuy re 
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Taste 1—Buast Furnace ALLoYInG REACTIONS 


Constituent Esectrep 


RESULTING ALLOYS IN METALS 
FROM MeTAL 


Super#eateD Unstas_te Constituents 


In Slag Lbs In Metal Lbs Compound Lbs Free Lbs Compound Lbs 
\ SiO: 60 Fes 350 Fe2Si 140 Fe 224 co 56 
B POs 142 FesC 900 FesP 398 Fe 504 co 140 
Cc MnO (1) 213 FesC ISU MnaC 177 FeO 216 
D FeQ(2) 216 ( 36 Fe 168 co M 
Reactions 
4 SiO. 2Fes Fe2si + iFe 2C0 
B P30 + 5 Feat 2FesP + 9Fe 5CO 
< Mnv) + FesC MnaCz 3FeO 
D 3FeO } 3C 3F« 3CO 
Taste 2—Oren-Heartu, Puppiine anp Curota Rerining Reactions 
SUPERHEATED UNSTABLE CONSTITUENTS tesuLt or Rerining New Constirvents Appep CompounD Evsectrep 


In Slag Lbs In Metal Lbs To Slag Lbs To Metal Lbs ( pound Lbs 
\ Fe). Fees 232 Fei 280 Si) 120 } :92 
B FeO). Fee, S22 Mnat 177 Mnt) 213 I 168 CO 28 
ri FeO). FeO, 464 FesP 308 POs 42 Fe 504 

Fe) 216 
Reactior 

\ FeO). Fey 2F esi SiO: 7Fe 
B FeO). FesO, Mna;zC 3Mn0O sFe + CO 
< 2PeO. Fes 2Fes:P POy OFe FeO 


zone. Hence there is a greater contact between slag 


and liquid metal than at first appears. The relation- 


is about 50, twice that of the open-hearth steel process, 
the area of contact being sufficiently large to enable 


ship between the area of slag contact and the iron 
smelted per hour is of practical importance. The ratio 
area of slag contact (sq. ft.) 
iron smelted per hour (tons) 
is 15 to 25 in the case of modern hot-blast furnaces. 
In the days of cold-blast furnaces the ratio was as high 
as 40 sq. ft. of slag contact per ton of iron smelted per 
hour. 

In the foundry cupola the ratio for modern furnaces 
is 0.7 to 1.0 sq. ft. per ton of iron melted per hour, 
and in the open-hearth steel-melting furnace the ratio 

area of slag contact 

metal refined per hour 
is 20 to 30. In modern rapid practice in large furnaces 
the ratio is tending to increase, shallow baths and 
large area of slag contact being necessary for intensive 
outputs. 

The more viscous and light the slag is the greater is 
the need for large contact area. During mechanical or 
natural agitation the heavier slags penetrate the metal 
surface in direct proportion to their density. In the 
heavy yet mobile puddling slags the rapidity of the 
refining action is readily explainable and the low vis- 
sity combined with the continuous hand or mechani- 
| rabbling promotes better contact between the metal 
d oxide particles. 
[It can be shown that in the alloying of silicon with 
n through contact of the carbide of iron with the 
ica of the slag in the blast-furnace process the rela- 
e surfaces of contact of these two constituents are as 
1.26 approximately, whereas in the decomposition of 
Si in the refining operation of puddling the ratio 
contact areas between Fe.Si and the oxides FeO 
FeO. is as 1:1. Hence it follows that more homo- 

neous interactions occur in the latter process. It is 
interesting to note that the ratio 

area of slag contact (sq. ft.) 


metal refined per hour (tons) 


efficient washing and rabbling of the metal and slag 
to be carried out. 


THE LIQUID CRYSTAL PHASE 

Dr. Desch, in his recent invaluable contribution to 
the Institute of Metals, drew attention to the possible 
existence of a liquid crystal phase at temperatures 
higher than the fusion point of metallic alloys. In the 
study of ferrous alloys the observed variations in the 
viscosity of hyper-eutectic alloys when heated above 
their melting points, the decomposition of the carbide 
or carbides in carbon iron alloys as influenced by the 
presence of silicon, phosphorus, etc., resulting in a 
graphite-bearing viscous state, and the micro examina- 
tion of such alloys when quenched from the superheated 
condition, all strengthen the view that above the 
liquidus curve of the phase diagram there may be a 
liquid erystal phase. It is difficult to determine such 
a phase and its temperature limits, but there is much 
to suggest that liquid iron crystals more or less car- 
bonized and siliconized in ordinary cast irons and steels 
do exist, and that their carbonization and siliconiza- 
tion are effected more rapidly as the temperatures ap- 
proach the purely liquid phase. 

Taking the fusion points of iron and iron carbide 
Fe.C as 1500 deg. C. and 1850 deg. C. respectively, it 
might be found that a line drawn between the two 
(possibly not a straight line, but a drooping curve) 
would be the frontier line between the purely liquid 
and the liquid crystal phases. In such a case the pri- 
mary nuclei for crystal growth would occur within the 
liquid crystal phase and would not depend upon the 
freezing action in the now recognized solidus phase. 
Thus graphite may be precipitated in the liquid phase 
and act as the nucleus for the primary liquid crystals. 
Similarly silico-ferrite crystals may commence to form 
from the same or a higher temperature in the liquid 
phase and start a secondary ferrite liquid crystalliza- 
tion. 
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It is in such considerations that the difference be- 
tween crucible melting (in a furnace with walls super- 
heated above the temperature of the liquid crystal phase) 
and cold-hearth melting appears. Just as the steam 
bubbles in a boiler rise most strongly from the zones 
next to the heating surfaces, so the occluded gases and 
convection currents within a molten metal in a crucible 
rise most powerfully from the zones next to the heated 
walls. These details may have much to do with the 
fineness of crystalline structure in the final cast metal 
and with the homogeneity or heterogeneity of such 
structure. The fineness of such structure is related to 
the crystal boundary question, and to the freedom from 
gaseous or refining oxide and slaggy inclusions within 
such boundaries. 


APPLICATION TO REFINING 


It is instructive in this connection to trace the suc- 
cessive series of iron (liquid crystalline) deposition 
in the refining processes. In Table 3 the possible order 
of iron crystalline deposition is shown in three well- 
known variations of the open-hearth steel-making 
processes. 

The first stage of the operation in each case is that 
of melting the charge. In the liquid thus formed are 
the primary crystals (melted or as liquid crystals) orig- 
inally present in the pig-iron or steel scrap. The next 
iron addition to the bath is due to the decomposition 
of FeSi, the Si entering the slag and liberating the 
iron of the silicide, coincidently there being added to 
the liquid mass free iron reduced from the iron oxides 
of the slag. Manganese carbide is next attacked by 
the slag oxides and MnO enters the slag, being dis- 


placed by pure iron reduced from the iron oxides in the 


slag. After this comes the carbon elimination, the 
carbide Fe.C on decomposition yielding its Fe to the 
bath and simultaneously adding pure iron reduced from 
the iron oxides in the slag. Finally when iron ore 


Not 
estimated 
Steel s rap 
Ore 60 6 10.0 


md ore proce charge 7 


Primary crystals in pig iron 5 initially pr sent in pig iron 
Iron crystals from Fe:Si decompositior 4.3 refining of silico-ferrité 

Iron c ‘ystals from slag reduction 4.3 refining of silico-ferrite 

[ron crystals from MnsC decompositior 0.7 refining of eutectix 

Iron crystals from FesC decomposition 40.0 refining of eutectic 

9.6 refining of eutectx 

11.6 alloying by iron reduced fror 

ore 


Iron crystals from slag reduction 
Iron crystals from ore reduction 


woces charge 50 pig steel] scrap 

Per Cent 
Primary crystals in pig iron ; 
Primary crystals in scrap iron 
Crystals from Fe:Si decomposition 
Crystals from slag reduction 
Crystals from MnsC decomposition 
Crystals from FesC decomposition 
Crystals from slag reduction 


ig, scrap and ore proce charge 
Primary crystals in pig iron 
Primary crystals in scrap iron 
Cry stals from FeSi dec omposition 
‘rystals from slag reduction 
‘rystals from MnsC decomposition 
‘rystals from FesC decomposition 
rystals from slag reduction 
«) Crystals from ore efining 
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(Fe,O,) in excess of purely refining requirements is 
added to the slag, further iron is reduced and makes 
the final contribution to the mass of refined metal. 
The analyses and estimates given in the table are only 
approximate, but are believed to offer a comparative 
view of the order of iron crystallization during refining 
in the three types of steel-making. Whether the iron 
increments are actually liquid crystals is as yet open 
to question. 


REFINED IRON STRUCTURES AND 


CONDITIONS 


In the United States Mr. J. E. Johnson, Jr., the 
well-known blast-furnace expert, has produced a cast- 
iron which approximates in character to the finest of 
charcoal cold-blast iron such as is made in Sweden. 

By adding a cast iron which has been partly refined 
in a Bessemer converter to an ordinary foundry iron 
molten from the blast furnace the following actions 
occur: The bessemerized metal low in carbon content 
and containing considerable quantities of occluded gases 
and oxide particles is much higher in temperature than 
the blast-furnace metal to which it is added. The 
superheating action on the latter metal subjects the 
unstable carbon and silicon as carbide and silicide of 
iron to a secondary refining action. Some of the 
graphite is probably oxidized, and iron oxide from the 
Bessemer metal becomes reduced within the mass. The 
result is a lower-carbon iron with smaller nuclei of 
graphite than is found in hot-blast pig irons. 


SUPERHEATING 


SLOW VS. RAPID REFINING 


The relative action of slow and rapid refining as 
typified in the production of practically carbonless iron 
in the puddling and open-hearth furnaces is well illus- 
trated in the two micro-photographs, Figures 5 and 6 
(100 diameters). Here the same raw materials were 
used in the open-hearth and puddling operations, the 
resulting refined irons being of similar analysis. The 
two irons were similarly reheated, piled and rolled. 
The difference in the size of the ferrite crystals is very 
pronounced, the puddled iron having much the coarser 
structure. The open-hearth iron, melted and refined 


Fig. 5. 


Open-hearth iron. 





OCTOBER 1, 1917 METALLURGICAL AND 





Fig. 6 


Puddled iron 


under high superheat conditions, unassisted by arti- 
ficial rabbling and agitation, has a finer crystallization 
than the puddled iron, which is refined at lower tem- 
peratures. This latter action, carried out in a hearth 
which is itself composed of active reducing oxides, 
must obviously tend to a coalescence and welding of 
adjacent iron grains or crystals which is impossible 
in a bath where the refining action proceeds by way 
of contact only with a superincumbent slag of low 
specific gravity and high visocity. It goes without 
saying that the question of crystalline metallic struc- 
ture is inseparably connected with the slag functions. 
Micrographic analysis cannot reveal the true character 
of the boundary films, the process of polishing the slag 
inclusions being altogether unsatisfactory when it is 
desired to reveal the characteristic structures at high 
powers of magnification. It would appear, therefore, 
to be of increasing importance to study the crystalline 
boundary problem in the light of the foregoing con- 
clusions, bearing in mind the facts that the crystals 
or crystallites begin to grow in a liquid carrying oxides, 
slaggy, gaseous or metallic. 

These oxides, during their own decomposition, may 
form secondary crystals, or, in their passage to the 
slag covering, become entrapped as films within the 
contracting crystal boundaries. 


New Bureau of Mines Stations 


Secretary of the Interior Lane, in a recent de- 
partmental order, authorized the establishment of 
a mining experiment station at Columbus, Ohio, under 
the jurisdiction of the Bureau of Mines, the station to 
represent the ceramic industry of the United States. 
Columbus was selected as the site for the station be- 
cause it is the capital of the state recognized as the 
center of the clay working and allied industries and also 
because the Bureau can work in cooperation with the 
School of Ceramics at Ohio State University. A station 
has also been authorized at Minneapolis, Minn., to rep- 
resent the iron mining districts and to work in co-op- 
eration with the School of Mines of the University of 
Minnesota. 
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Refractory Magnesia 
By R. C. Gosrow 

The Eighteenth Ordinary meeting of the Faraday 
Society held in London, England, on Nov. 8, 1916, when 
a general discussion was held on refractory materials, 
brings to the attention of the metallurgical world, once 
more the need of more work and reliable data on re- 
fractories for high temperatures. 

Having been directly interested in and working with 
magnesia as a refractory for several years past, my 
attention was drawn to the abstracts of the papers pre- 
sented at the above meeting as given in METALLURGICAL 
AND CHEMICAL ENGINEERING of Dec. 15, 1916. 

In the articles cited, Dr. R. S. Hutton of Sheffield made 
the plea for more work on the refractories that are used 
at the temperature of the electric furnace. He also 
mentioned the properties of completely shrunk magnesia 
as being quite different from ordinary calcined mag- 
nesia, and also that the shrinking could be economically 
effected electrically. It might be of value here to give 
an account and some data from my own experiences 
in the calcining of magnesite and the electrical dead 
burning and shrinking of the magnesia so formed. 

The magnesite which was used was from a deposit 
in lower California, from which considerable quantities 
of magnesite had been mined and shipped in previous 
years. 

The raw magnesite analyzed: 


Insoluble .0.50 per cent 


a _ | eee 0.90 
FeO | 

es a oo eee ee Traces 
ee rere ee 98.10 per cent 


This was a massive magnesite, white in color, and 
having a hard conchoidal fracture. 

The raw calcining was carried on in a vertical kiln 
30 in. inside diameter and 5 ft. deep. This was so ar- 
ranged that a door on one quadrant near the bottom 
allowed the calcined material to be drawn out, and at 
90 deg. with the draw hole was an opening 10 in. by 
12 in. for a pressure air-oil burner. The burner was 
15 in. from the bottom of the shaft. Lumps of mag- 
nesite 1!5 in. to 3 in. were charged in such a way that 
the interstitial spaces between the lumps were not 
filled up, but allowed the gases to escape at the top of 
the kiln. The kiln was two-thirds filled, and firing 
started. As the top of this became hot, the kiln was 
slowly filled to its full holding capacity, the top always 
reaching a dull yellow heat before more magnesite was 
added. The kiln held bout 1200 lb. of raw rock. This 
was fired for 10 to 12 hours, when the whole mass was 
a bright yellow. The oil burner was shut off and this 
opening plugged tight. The top was covered and the 
kiln allowed to cool slowly overnight. The walls of 
the kiln were thin, to allow the mass to radiate its 
heat sufficiently fast to handle the material in the 
morning. The kiln content was drawn out on a flat 
sheet-steel plate and sampled. The analysis was: 

EE Es. sn ce onecbus 2.20 per cent 
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The magnesite lumps which occupied about three- 
fourths of the kiln’s height, were burned to buff-col- 
ored clinkers, and showed no core in the 3-in. lumps, 
but fell apart easily with handling during the drawing 
and sampling. That portion which occupied the upper 
one-quarter of the kiln was not clinkered well and 
was powdery and white. But owing to the subsequent 
treatment of this calcined material, it was immaterial, 
regarding this fine soft material on top. The kiln 
was run on the described schedule until about 3600 lb. 
of magnesia was obtained. This magnesia was crushed 
to about 1',-in. size, and some unavoidably went to 
powder, and the whole then was divided up in 600-lb. 
lots. 

These batches were then charged—600 lb. at a time— 
into the crucible of a l-ton Stassano, 3-phase, arc- 
radiated steel furnace. The materia! was levelled up, 
and a current of 600-800 amperes carried at 150 volts 
for thirty minutes. During this time the magnesia 
was turned and rabbled to give it exposure to the flam- 
ing are. Directly under the arc some magnesia fused 
to a hard slab, about 8 in. to 10 in. in rough diameter 
and about 1 in. thick. This was broken up and added 
along with the balance of the calcined material. Before 
charging each batch the furnace crucible was brought 
up to a bright yellow so that the furnace was hot when 
the material was charged into it. 

The total amount of material charged in weighed 3600 
lb. and the power consumption was 520 kw.-hr., metered 
on the secondary of the transformers. At lc. per kw.- 
hr. the cost was $5.20, or a cost per 100 pounds of 14.4c. 

The sampling was made on the cold material and 
showed 0.7 per cent loss on ignition by heating in an 
electric combustion tube furnace. The magnesia grains 
were hard and flinty, and scratched glass. They showed 
au specific gravity of 3.65. 

A sample of 14-in. lumps from this electrically burned 
lot showed no change in weight in moist air for ten 
days. Another sample, from the oil-fired kiln, previous 
to electrical burning, showed the following per cent in- 
erease in weight: 

NS. 60 Lecede ke wae se 2.5 per cent 
es SF Ur 
76 hours... ..3.70 per cent 
CE, wxcietdeedns sneer 4.60 per cent 


a iii ad is bb 8 5.25 per cent 
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The purpose of carrying on the work on magnesite 
and magnesia was to prepare a satisfactory dead burned 
and shrunk magnesia that would be suitable for lining 
the hearth and walls of an electric steel furnace. 

The result desired was a monolithic lining, including 
side walls and hearth. In order to provide against any 
subsequent cracking or shrinkage it was considered 
essential to first take out all the shrink from the raw 
material, before setting in the furnace. 

It may be of interest and value to give here the 
results of the first monolithic lining which was put in. 
The work was partially a success, and partially a failure. 
Roth results may interest someone. The electrically 
burned magnesia was ground to about 6 mesh and 
thoroughly mixed with 10 per cent of powdered ferric 
oxide (80 mesh) and 5 per cent of a basic steel furnace 
slag. This mixture, approximating 4200 lbs. in weight, 
was heated in 1000 lb. batches, on a steel-plate frame, 
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and well-boiled tar, to about 12 per cent, thoroughly 
mixed and heated with the basic materials. The mix- 
ture was rabbled well to insure coating of the grains 
with the hot tar. 

The hot mix was then rammed in the side walls of 
the furnace, and around a steel-plate form, for the 
crucible. ‘The side walls were 10 in. thick at the bottom 
and 7 in. thick at the top and 42 in. high. Steel hand 
rammers were used, and only small layers put in at a 
time, but constantly, and rammed hard. When the lin- 
ing was completed the inner steel form was removed, 
and the inner surface smoothed up. The hearth in the 
furnace was put in on the old bottom. The roof was 
then replaced. 

Before firing, the material was given 3 hours to air- 
set, and then an oil burner was set in the tapping- 
spout opening. The charging doors were opened and 
the oil burner lighted. A very small smoky flame was 
used, and eventually, as the walls became heated, dis- 
tillation of the tar in the binder took place. Eventually 
the volatile gases burned and the excess tar was burned 
out, leaving principally a carbon residue between the 
grains of the material. It was given about 4 hours 
for the “smoking” and burning of the tar to take place. 
Gradually the heat from the burner was increased, until 
in about 8 hours the furnace was a bright yellow. The 
lining showed one small crack directly opposite the oil- 
burner flame, in a vertical position. The lining was 
extremely hard, and gave a metallic ring when hit with 
a steel bar. 

At the end of 8 hours on oil firing, the electrodes were 
put in and the are formed. (The furnace was a one- 
ton Stassano, radiated arc.) The heating tock place 
evenly and without any further cracking developing in 
the lining. The walls and hearth were a bright yellow, 
and cold scrap was charged for a wash heat. About 
1200 lb. was charged, and melting proceeded rapidly. 

During melting, it was observed that directly over 
the electrode ports the magnesia mixture was falling 
down and accumulating on the electrodes. Eventually 
enough material fell onto the electrodes to cause a 
oridging across from one side of the port to the other, 
a distance of 5 inches. This material was white hot 
When the last of the 1200-lb. charge was poured from 
the furnace, the furnace interior was a dazzling white 
The lining was apparently in good shape so far as 
cracking or shrinking was concerned. But a considera 
ble “sluffing-off” effect was noticed by an accumulatio: 
of material at the base of the walls, on the hearth. Th: 
lining was a dazzling white, and the are was almost 
“out.” The electrodes were brought nearer together, 
and a short are could only be maintained. When the 
furnace-charging doors were opened large quantities of 
small floating particles of white substance floated 
through the air, coming from the furnace openings 
These small particles in the air gradually spread out 
into feathery particles. This material was analyzed 
and showed magnesia to be the main ingredient, with 
some silica. 

The “sluffing-off” effect became so great, that t 
hearth was covered with the material of the lining and 
the lining was now only about 41% in. thick on the wa'ls 
above where the slag line would be. Considering the 
uncertainty of this lining it was decided to repair the 
furnace with bricks and get back to producing steel 
castings and not holding up business with experimen's. 
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The experiment showed several things, which have 
since then been useful in putting in monolithic linings 
of magnesia for ferro alloy furnaces: 

1—After cleaning out some of the highly heated ma- 
terial, it showed considerable ferrous oxide, and a honey- 
combed structure which resembled incipient fusion and 
decrease in volume. 

2—It was considered the mix was too high in iron 
oxide. 

3—Hand ramming is difficult to give uniform density 
on so great a volume of material. Air rammers would 
he more desirable. 

4—The lining walls were too thick, not allowing the 
effect of the heat to penetrate rapidly enough to burn 
and frit the whole wall. The inner wall was burned 
hard, but halfway through the material had no bond, 
and was very destructible and friable, which was evi- 
denced by the “sluffing” effect. 

5—Precautions are necessary to make hard and dense 
the material over openings, so this material doesn’t 
sluff and fall down on the electrodes, short circuiting 
the current through the lining. 

6—Rapid heating after burning out the tar and rapid 
heating to a maximum temperature appeared essential. 

7—The desirability of using other binders than tar. 

8—Futility of carrying on an experiment in appara- 
tus for plant operations and interfering with plant 
output. 

These results are given to show some causes of 
failure in monolithic linings. 

In the past two years the writer has had considerable 
success in the application of monolithic basic linings, for 
ferro alloy furnaces, and other basic smelting processes, 
on tungsten, molybdenum and manganese. 

Milwaukee, Wis« 


Concrete Ships.—The following extract taken from 
a letter from the Construcciones y Pavimentos, Barce- 
lona, Spain, should prove very interesting: 


“You know that is actually a very interesting question, as 
much in Europe as in America, the construction of rein- 
forced concrete ships, being as they are more economical 
and of easier and more rapid construction than those of iron 
or timber. 

“The only fault we can appoint about the reinforced con- 
crete ship hulls, is their fragility at a clash. But we have 
the honor of informing you that Mr. J. Capmany, engineer 
chief of our reinforced concrete section has presented a 
etter of mark about a disposition by which this fault is, in a 

ry simple manner, put aside, avoiding, in what the practice 

mits do permit it, the production of slits, making by this 
ason the reinforced concrete ships as sure for the naviga- 

n, at least, as those of iron. 

‘As we believe this notice will surely be interesting for 

readers of your review, we have the greatest pleasure in 
tting it on your knowledge.” 


Nitrogen Fixation in Germany.—The production of 

monia in Germany by the Haber synthetic process, 

ording to the Frankfurter Zeitung, rose from 30,000 

: in 1913 to 60,000 tons in 1914, 150,000 tons in 

15, and 300,000 tons (estimated) in 1916. An out- 
» t of 500,000 tons of ammonia is anticipated in 1917, 
« \taining 100,000 tons of nitrogen; at the same time 
7 ),000 tons of sulphate of ammonia (140,000 tons of 
n regen), and 400,000 tons of calcium nitrate (80,000 
t. s of nitrogen) are expected to be produced, the total 
in luding 320,000 tons of nitrogen, which exceeds by 
1 }.000 tons the entire consumption of nitrogen in Ger- 
m ny in 1913. 
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A Scientist Officers’ Reserve Corps 
By Guy Y. Williams 
Professor of Physical Chemistry, University of Oklahoma 

President Stieglitz’s proffer of the services of the 
members of the American Chemical Society to our Gov- 
ernment in case of war and its grateful acknowledg- 
ment by President Wilson indicates that the services of 
our chemists will be used in helping our country win 
the present war. 

European experience has shown that the war is large- 
ly a conflict between men of science. It is largely a war 
of chemistry and engineering. The various governments 
are employing their men of science in devising means of 
offense and defense. Problems of such unusual character 
arise that the most highly trained scientists and tech- 
nicians are required for their immediate solution. Not 
only are chemists and other scientists acting as advisers 
to their governments but they are in the factories and 
upon the battle-field. University laboratories have been 
tulncu into small factories for the production of medi- 
cines, and analytical work on munitions and other sup- 
plies is now being done in a great many college labora- 
tories. Students physically unfit for field service are 
usetuluy emp.oyed, under the direction of their profes- 
sors, for the production of supplies. 

The Germans used the poisonous gases produced by 
their chemists. The English and the French sent their 
chemists upon the battle-fields and into the trenches to 
combat chemistry with chemistry. The Universities, 
technical schools, and the chemical societies furnished 
this new army unit. 

English experience’ has shown that any government 
in time of war should have such an organization of pro- 
fessional chemists, so that the many requirements of the 
navy, the army and the aviation forces can be promptly 
and efficiently met. In addition to the great men of sci- 
ence acting for the most part in advisory capacities, it is 
necessary that chemists should control the manufacture 
of munitions, explosives, foods, drugs, metals, paper, 
rubber, oils, gases, etc. Chemists are required for an- 
alytical work and research. Chemists are used at the 
front to handle water supplies, to detect poisons in 
streams, to inspect, analyze and pass upon the soldiers’ 
rations, to dispose of sewage and to assist generally in 
camp hygiene and sanitation. 

That we are profiting by the experience of our French 
and English allies is shown by the following facts: 

1. The Council of National Defense, through the Bu- 
reau of Mines in co-operation with the American Chem- 
ical Society, has prepared a roster of the chemists of 
the United States. Similar rosters of technically 
trained men are being prepared in all other scientific 
branches. Lists of seniors, majoring in scientific and 
technical subjects and in the foreign languages, have 
been requested of the universities by our government. 

2. The recently organized Intercollegiate Intelligence 
Bureau has done a much needed work. Through state 
directors and their adjutants, it has collected data from 
the various universities and colleges with regard to the 
fitness of their students and alumnae for government 
service in the present war and possibly in subsequent 
wars. The collected data will enable the government to 
fill vacancies in offices, plants, factories, and the in- 
dustries, and to put the trench chemist upon the battle- 
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field in a shorter time than it would otherwise be pos- 
sible. 

3. Advisory boards of the different branches of sci- 
ence have placed themselves at the command of the 
government to suggest lines of research and to aid in 
the conservation of our resources. 

But will this give our government the kind of an or- 
ganization that can be handled immediately and to the 
best advantage? From the point of view of a chemist 
and a former officer in the National Guard, I fear that 
it will not. 

A scientist officers’ reserve corps created upon about 
the same basis as the engineer officers’ reserve corps 
would aid our government to as great an extent as any 
other officers’ reserve corps. Let us have a group of 
scientific men who know something about military dis- 
cipline, who realize the importance of time in military 
operations, and who are ready to report at once to any 
place designated by a war department order. Let us 
require of these officers certain educational qualifica- 
tions, or their equivalent in practical work, in their 
particular fields. The English chemists who were in 
the teaching profession are now used as war chemists. 
Why not educate the American chemistry teacher, so 
that he can step out of the class room into the in- 
dustries and immediately take up some line of work 
that would add to our country’s munitions and food 


supplies? 


A great many of our theoretical chemists and a 
greater number of our teachers of chemistry know 
very little about commercial chemical processes. Many 


of our chemists would grasp the opportunity to make 
a study of our commercial plants and processes, if they 
could be furnished with the means to do so. If a teach- 
er of chemistry were an officer in the chemists’ sec- 
tion of the scientist officers’ reserve corps, and were 
réquired to spend 30 days each year studying commer- 
cial processes, on the same pay and allowances of regu- 
lar army officers of equal rank, it would not be long 
until our government would have a large group of 
chemists well trained for public and our 
schools would profit from the contact of their instruct- 
ors with actual plant and factory methods. 

In Oklahoma, for example, a chemist reserve officer 
might spend one summer in the petroleum industries, 
another summer in the zinc smelters, and still a third 
summer in the glass factories. He might be ordered 
East for a summer’s work in a munitions plant or re- 
quired to work at nitrogen fixation processes until he is 
an expert in this one line only. Many chemists would be 
glad to give their services to the government in case of 
need, and those in the teaching profession could be 
made proficient in one industrial line if a plan as gen- 
erally outlined above and as specifically outlined below 
were put into operation by our government. 

I have carefully read that part of General Orders No. 
32, War Department, July 28, 1916, that deals with 
the officers’ reserve corps and have come to the con- 
clusion that a scientist officers’ reserve corps is not 
only possible, but that it is as necessary as any other 
branch of the officers’ reserve corps. The following out- 
line of the organization of the scientist officers’ re- 
serve corps conforms in general to that outlined for 
other corps. It is different only in that it establishes a 
new branch of the officers’ reserve corps with duties 
specifically different from those of any present branch. 


service, 
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There is a great deal of certain parts of G. O. 32 that 
fits the plan exactly, hence the wording is practically 
the same as that of this order and certain portions are 
quoted verbatim. 

Section 37 of this order modified for our purposes 
should read: 


The Scientist Officers’ Reserve Corps.—For the pur- 
pose of securing a reserve of officers available for serv- 
ice as scientists temporarily in the service of the gov- 
ernment, there shall be organized, under such rules as 
the President may prescribe, a scientist officers’ reserve 
corps. Said corps shall consist of men selected from the 
various branches of science, and shall be divided into 
sections corresponding to the different branches of sci- 
ence. Except as otherwise herein provided, a member 
of the scientist officers’ reserve corps shall not be sub- 
ject to call for service in time of peace, and shail not 
without his consent, be called in a lower grade than that 
held by him in the said reserve corps. 

The President, alone, shall be authorized to appoint 
and commission as reserve officers in the various sections 
of the scientist officers’ reserve corps, in all grades up 
to and including the rank of major, such citizens as, up- 
on examination prescribed by the President, shall be 
found to be physically, mentally, and morally qualified 
to hold such commissions. The proportion of officers in 
any section of the scientist officers’ reserve corps and the 
total number in the corps shall be determined by the 
President. 

Appointments for this corps shall not be dependent 
upon age, but shall be dependent upon educational 
qualifications, experience and special fitness for this 
service. When honorably discharged from the services 
of the United States, the scientist officer shall be en- 
titled to retain his official title and, on occasion of cere- 
mony, to wear the uniform of the highest grade he 
shall have held in the officers’ reserve corps. 

The Secretary of War, in times of peace, may order 
officers of the scientist officers’ reserve corps, with their 
consent, to active duty in the services of the United 
States in such number as the public interests may re- 
quire and the funds appropriated permit, and may re- 
lieve them from duty when their services are no longer 
necessary. While on such duty, they shall receive the 
pay and allowances, including pay for periods of sick- 
ness and leaves of absence, of officers of corresponding 
rank and length of active service in the regular army. 

The commissions of all officers of the scientist offi- 
cers’ reserve corps shall be in force for a period of five 
years unless sooner terminated in the discretion of the 
President. Such officers may be recommissioned, either 
in the same or higher grades, for successive periods of 
five years, subject to such examinations or qualifica- 
tions as the President may prescribe: Provided, that 
officers of the scientist officers’ reserve corps shall have 
rank therein according to grades and length of service 
in the grades. 


Section 38 of G. O. 
modified, follows: 


No. 32, W. D., 1916, somewhat 


The Scientist Officers’ Reserve Corps in War.—In 
times of actual or threatened hostilities the President 
may order officers of the scientist officers’ reserve corps 
to temporary duty in any plant, factory, or industry 
that is producing supplies needed by the Government 
in prosecution of the threatened or actual war. While 
such reserve officers are in such service, they shall by 
virtue of their commissions exercise command appro- 
priate to their rank, or in such a manner as the Presi- 
dent may prescribe, and shall be entitled to the pay 
and allowances of the corresponding grades in the regu- 
lar army with increase of pay for length of active ser- 
vice, as allowed by law for the officers of the regular 
army, from the date upon which they be required, b 
the terms of their orders to obey the same: Provided, 
that those so ordered to active service shall take tem- 
porary rank among themselves, and in their grades in 
the sections to which assigned, according to the dates 
of orders placing them in active service; and they may 
be promoted in accordance with such rank to fill va- 
cancies that may occur in the section to which they are 
assigned: Provided further, that officers of the scien- 
tist officers’ reserve corps shall not be entitled to retire- 
ment or to retired pay, and shall be entitled to pension 
only for disability incurred in the line of duty and while 
in active service. 

Any officer who, while holding a commission in the 
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scientist officers’ reserve corps, shall be ordered to active 
service by the Secretary of War, shall, from the time 
he shall be required by the terms of this order to obey 
the same, be subject to the laws and regulations for the 
government of the army of the United States, in so far 
as they are applicable to officers whose permament re- 
tention in the military service is not contemplated. 


Section 39 of the above order has been 


changed to read as follows: 


mentioned 


Instruction of Officers of Scientist Officers’ Reserve 
Corps.—To the extent provided for, from time to time 
by appropriations for this specified purpose, the Sec- 
retary of War is authorized to order reserve officers in 
the scientist reserve corps to duty in plants, factories or 
industries, or for theoretical instruction for periods not 
to exceed 30 days in one calendar year, and while so 
serving such officers shall receive the pay and allow- 
ances of their respective grades in the regular army: 
Provided, that with the consent of the reserve officers 
concerned and within the limits of the funds available 
for the purpose, such periods of duty may be extended 
for reserve officers, as the Secretary of War may direct: 
Provided further, that in time of threatened or actual 
hostilities, after all available officers of any section of 
the scientist officers’ reserve corps shall have been 
ordered into active service, volunteer officers may be ap- 
pointed to fill such vacancies as may exist in any plant, 
factory or industry requiring the services of such offi- 
cers. 


Purification of Tannery Wastes 

Experiments on the purification of tannery wastes 
by precipitation with primary filtration 
through cinders and secondary filtration through sand, 
conducted at Luray, Va., and Cincinnati, Ohio, by the 
U. S. Public Health Service, gave such good results and 
were so in arousing interest among tan- 
neries that three Virginia tanneries combined to build 
and operate a working-scale plant at Luray with a daily 
capacity of 10,000 gal., according to the Engineering 
News-Record. The co-operating tanneries are the De- 
ford Leather Co., Luray; the Leas & MecVitty Co., 
Salem; and Cover & Sons, Elkton. 

The original tests, which were made at the first- 
named plant and at the tannery of Haffner Brothers, 
Cincinnati, have been described by Harry B. Hommon, 
sanitary chemist, U. S. Public Health Service, Cincin- 
nati, in a paper printed in the Journal of the Ameri- 
can Leather Chemists’ Society. They show the follow- 
ing results, starting with composite samples from the 
various elements of the tannery: Suspended solids, re- 
duced from 1200 p.p.m. in the raw wastes to 450 in the 
settling-tank effluent, to 160 in the cinder, and to 30 in 
the sand-filter effluent; organic and free ammonia, 70, 
55, 30 and 25 respectively; oxygen consumed (30 min. 
ut 96 deg. C.), 900, 530, 205 and 55. The cinder filters 
were operated at a rate of 250,000 and the sand filters 
“0,000 gal. per acre. The cinder filter gave 0.29 p.p.m. 

nitrites and 6.0 of nitrates; the sand filter 0.17 and 
2.0 respectively. 

Mr. Hommon expresses the conclusions drawn from 
e small-scale experiments and their practical applica- 
ton in the larger or 10,000-gal. unit at Luray, as fol- 


v8: 


copperas, 


successful 


1. “A storage tank for spent tan liquor is to be used, 
lso for treatment of this liquor with lime sludge if it is 
trongly acid. As it is customary to discharge tan 
quor intermittently or but once a day, this tank is re- 
uired to distribute the flow throughout the day. For 
he 10,000-gal. plant at Luray, duplicate tanks, each 10 

6 ft. in - and 3% ft. deep, with dosing appliances, 
re provided. 

2. “A solution tank for the ferrous sulphate (cop- 
eras) solution. These tanks are in duplicate, each 
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1% x 2% ft. in plan and 2 ft. deep, and have the neces- 
sary regulating devices. 

3. “A settling tank of sufficient capacity to allow a 
minimum detention period of two hours computed on the 
displacement basis. The tank for this purpose at Lu- 
ray is 20 x 8 ft. by 11 ft. deep, and contains baffles and 
scum board. 

4. “Cinder filters having a total depth of 5 ft. of 
cinders, or 4 ft. exclusive of the underdrains. At Luray 
this is 42 x 30 ft. 

5. “Sand filters. Since as good results were obtained 
in the tests with a depth of sand of 2 ft. as with 5, the 
sand filter at Luray is divided into three sections hav- 
ing 2, 3 and 4 ft. of sand laid over underdrains which 
occupy a maximum of 1 ft., sloping to zero at the sides. 
Separate outlets are provided for each section for tak- 
ing samples, and provisions were made to increase the 
depth of the shallow sections if it becomes necessary. 
These filters, as well as the cinder filters, will operate at 
a rate of 200,000 gal. per acre per day. 

6. “Sludge beds, with sloping bottoms, containing 1 
ft. of cinders overlaid with 4 in. of sand. For a 10,000- 
gal. unit treating the type of wastes produced at Luray, 
an area of about 600 sq. ft. is required. 

“In the operation of the testing units,’ states Mr. 
Hommon, “it was found that better results were ob- 
tained by operating the filters at low rates throughout 
the 24 hours, rather than applying the entire dose for 
a given rate during the working day. In the perma- 
ment unit the settling tank is designed to store enough 
wastes during the day to operate the filters during the 
14 hours the tannery is not in operation. During the 
latter part of the tests, sand filters 2 ft. deep gave as 
satisfactory results as the deeper filters, but these fil- 
ters were only 1 ft. in diameter and the results were 
not directly comparable. It seemed advisable, how- 
ever, to construct the larger filter in the permament 
unit of three different depths to definitely decide this 
point. 

“It is recognized that a testing station operated under 
the constant supervision of a technical man may pro- 
duce better results than can be obtained from the oper- 
ation of a large plant under the control of an unskilled 
operator. It is also appreciated that small units like 
those operated in the tests may be more readily ad- 
justed to temperature changes and other unfavorable 
conditions affecting the results. It was to learn how 
far the results obtained from the operation of the test- 
ing units could be duplicated in a large plant that 
recommendations were made to the tanners interested 
that they build and operate a large unit. 

“The plant now under construction at Luray is to be 
under the general supervision of the government, but 
this will extend only to making analyses of samples 
sent to the government laboratory, and to occasional 
visits for the purpose of suggesting changes in construc- 
tion and operation.” 


The 10,000-gal. plant has been in operation since the 
latter part of June, 1917. Although without technical 
supervision it is giving results even more satisfactory 
than those obtained by the small-scale tests. 

The Public Health Service will publish a detailed re- 
port in the near future containing complete descrip- 
tions of the plants and the results obtained. Progress 
reports will also be published giving the results from 
the operation of the permament unit. The general su- 
pervision of the work described was conducted by Prof. 
Earl B. Phelps, Washington, D. C., under the immedi- 
ate charge at Cincinnati field headquarters of Mr. 
Hommon. 


Government Control of Iron-Ore 


The British Minister of Munitions has assumed con- 
trol of the iron mines of Cumberland and the Furness 
district of Lancashire. The iron ore of these mines is 
hematite of the highest quality, occurring as a replace- 
ment in limestone, and it was the ore on which Besse- 
mer developed his process. At many of the mines there 
are surface dumps of low-grade ore that will under 
present conditions repay concentration. 
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What the Exhibitors Showed at the 
Exposition 
Descriptions of Exhibits and General Photos of the 
Exposition 


ABBE, New York. 
ball and pebble grinding mills. 
cutter Combined sifting and 
charge of exhibit, Paul O. Abbé. 
sales engineer. Ralph Garlick, supt. 

ABBE ENGINEERING Cuw., New .iork. 
ball and pebble mills, small tube mills, 
chinery, rotary cutter. 

H. R. ACKERMAN CO., INC., New York. 
line and dry colors, acid silk black P. X., 
4BX. 

ACME TANK CO., 
tanks, Redwood pipe 
neis. 

WM. AINSWORTH & SONS, Denver, Colo. Chemical bal- 
ances with improved rider carrier and multiple rider 
attachments. In charge of exhibit, Robt. G. Ainsworth 

ALBERENE STONE CO., New York. Stoneware for 
laboratory tables, sinks, hoods, etc 

AMERICAN ANILINE PRODUCTS, INC., 
Samples of dyes and dyed materials. 

AMERICAN BITUMASTIC ENAMELS CO., New York. 
Showed various applications of Hermastic coatings in 
construction and industrial work, for protection against 
corrosion and for waterproofing. 

AMERICAN BLAUGAS CORPORATION, New York. 
Compressed gas for laboratory use, lighting, cooking, 
etc. By-products of gas manufacture. Low explosive 
range. Mr. Geo. E. Beves in charge. 

AMERICAN CERAMIC SOCIETY. Reception booth. 

AMERICAN CHEMICAL MFG. CO., INC., Norfolk, Va. 
Samples of their “Hippo” waterproofing products and 
acid proofing products, 

AMERICAN CHEMICAL 

AMERICAN COAL AND 
Chicago, Il. 
and by-products made therefrom. 


PAUL OQ, Five different types of 
The improved rotary 
mixing machine. In 
Victor H. Werner, 


Line of Abbé 
pulverizing ma- 


Samples of ani- 
acid wool black 


New York. Wood tanks, Redwood 
In charge of exhibit, Frank Wen- 


New 


York. 


SOCIETY. 
BY-PRODUCTS 


Recept ion booth. 


AMERICAN CYANAMID CO., New York. 


AMERICAN 
AMERICAN 


THE AMERICAN METAL CO., New York. 


AMERICAN STEEL 


AMERICAN TRANSFORMER CO., Newark, N. J. 


COKE CoO., 


Diagrams of Roberts flueless coke ovens, 
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Evolution of 
Cyanamid display; 8 large samples, including limestone, 
burnt lime, coal, coke, carbide, air, crude Cyanamid, 
Cyanamid. Cyanamid Secondary Products Display— 
10 samples, including synthetic nitric acid, synthetic 
urea, aqua ammonia, cyanide, ammonium sulphate, am- 
monium nitrate, Ammo-Phos, soilime (lime residue), 
Dicyandiamid; also phosphate rock. Birdseye view of 
Cyanamid Works at Niagara Falls. List and description 
of cyanamid products. Four panels: Water Power and 
Food; A Billion a Year from the Air; To Reduce Fer- 
tilizer Costs; Cyanamid Works, Ammo-Phos Work:. Phos- 
phate Mines Data. In charge of exhibit, E. J. Pranke, 
A. E. Bonn, J. P. Hubbell, C. D. Cohen. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 


Reception booth. 

INSTITUTE OF MINING ENGINEERS, 
Reception booth. Exhibit of minerals. 

LA FRANCE FIRE ENGINE CO., New 

York. Fire extinguishers, gas masks, smoke helmets, 

and other fire and safety devices, including the Hay- 

wood acid hood. 


New York. 


Spelter, lead, 
copper, gold, silver, gallium, platinum, paliadium, zinc 
sulphate, copper sulphate, zinc oxide, zine dust, salt 
cake, niter cake, muriatic acid, sulphuric acid, 60°+ 66 
Be. molybdenite concentrates, zinc and lead mil.erals and 
ores. In charge of exhibit, H. M. Burkey. 
PACKAGE COMPANY, 
“Defiance” steel drums. 


Defiance, 


Ohio. 


AMERICAN SYNTHETIC COLOR CO., Stamford, Conn. 


Organic chemicals and intermediates. Mr. Hazzard in 
charge. 
Trans 
formers for electrochemical or electrometallurgical use. 
High voltage transformers for Cottrell precipitation 
system. 


ANACONDA COPPER MINING COMPANY, Perth Am 


boy, N. J. Exhibiting products showing various steps 
in the reduction of copper, starting from the Butte ores, 
to the commercial refined copper shapes such as ingots 
wire bars, slabs, cakes, etc. Also an extensive exhibit 
of the important byproducts obtained in the electrolytic 
iefining of copper such as copper sulphate, nickel sul 
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phate, white arsenic, selenium in all its allotropic modi- 
fications, tellurium, silver, gold, platinum, palladium. 
Also are showing an extensive exhibit of Anaconda 
Electric electrolytic zinc, and zinc dust and the products 
of the International Lead Refining Co. Corroding lead, 
antimonial lead and common lead. In charge of ex- 
hibit, S. Skowronski, E. Oksen, R. P. E. Hermsdorf. 

H. REEVE ANGEL & CO., INC., New York. Filter paper, 
“Labruco” rubber tubing, industrial filter papers, fat 
free strips for milk analysis, Whatman drop reaction 
papers, extraction thimbles, glass wool. In charge of 
exhibit, B. S. Proper and G. H. Brother. 

ANTI-HYDRO WATERPROOFING CO., Newark, N. J. 
Demonstration of anti-hydro waterproofing compound, 
for rendering concrete, etc., waterproof, acid and alkali 
proof, oilproof and dustless. 

AP&£X CHEMICAL CO., Brooklyn, N. Y. 
wool, cotton and silk. Dressings for leather, discharge 
agents. Fixing agents for colors, sulphonating oils. 
Dr. S. M. Herman, Hugo Helburn, Chas. B. Rasenberger, 
Nelson Craig. 

ARKELL SAFETY BAG CO., New York and Chicago. 
Elastic paper linings for bowls, drums, boxes and bags. 
E. D. Greene and Pedro J. Morales in charge. 

ARMSTRONG CORK & INSULATION CO., Pittsburgh, 
Pa. Nonpareil insulating brick, Nonpareil corkboard 
insulation, Nonpareil high pressure covering, Nonpareil 
cork machinery isolation, Circle A cork brick, Linotile. 
Herbert Paschke, N. Y. representative, in charge. 

ARNOLD, HOFFMAN & CO., New York. cole agents for 
the Mathieson Alkali Works, Saltville, Va., and Niagara 
Falls, N. Y.; Nitrogen Products Co., Saltville, Va. Soda 
ash, caustic, bicarbonate, bleach, sodium ferrocyanide, 
sodium cyanide, starch, gums, and various other chemi- 


Finishes for 


cals. Messrs. Hayes and Hall in charge. 
J. T. BAKER CHEMICAL CO., Phillipsburg, N. J. Sam- 
ples of “Bakers Analyzed” chemical reagents. In 


charge of exhibit, J. T. Baker. 

BALTIMORE, MD., city exhibit, showing the industries of 
Baltimore, including chemicals, metallurgical indus- 
tries and allied chemical industries. A model of the 
city was also on display. 

BARBER ASPHALT PAVING CO., Philadelphia, Pa. 
They showed various chemical and industrial prod- 
ucts into which Trinidad and Bermudez Natural Lake 
Asphalts arid Gilsonite enter as a base material. They 
are featuring with a microscopic exhibit the collodial 
matter occurring in Trinidad asphalt, also a method for 
lining acid tanks with an asphalt mastic material. They 
are also showing their very complete line of roofings, 
shingles, paints, sealing compounds, marine enamels, etc. 
During the week a moving picture exhibit was given 
showing in detail the history of Trinidad Lake Asphalt 
and products produced therefrom. In charge of ex- 
hibit, H. C. Hottel, H. M. Menner, E. J. Carlin, Theo. 
Thomas. A. S. Lewis, J. S Miller, Jr. 

BARRETT COMPANY, New York. A complete display of 
the products of coal distillation. 

BAUSCH & LOMB OPTICAL CO., Rochester, N. Y. Met- 
allurgical microscope, metallographic equipment, photo- 
micrographic apparatus. 


THE BAYONNE CASTINGS CO., Bayonne, N. J. Monel 
metal castings and rods and nickel castings. Had the 


~ 


argest nickel casting made in U. S. A., on exhibition 
it their booth No. 293. In charge of exhibit, H. F. 
Chase, sales manager, J. L. Fitzheury and F. N. Long- 


ear 

BEACH-RUSS CO., New York. Vacuum pumps, automatic 
iling systems. 

BECKLEY PERFORATING CO., Garwood, N. J. Minia- 
ture drying oven, high pressure ammonia tank, centri- 
fugal tank, special tanks of all kinds. Perforated 

etals, brass, copper, steel, lead, aluminium, monel metal 
for sizing and straining purposes. Storage tanks of all 
zes. Electrically welded steel any shape desired. In 
harge of exhibit. Allen L. Price, Theodore P. Carlson. 

BETHLEHEM FOUNDRY & MACHINE CO., New York. 

hemical apparatus of tantiron. acid eggs, caustic vots, 
trators, autoclaves, comparative test showing corro- 
ve action of a 2 to 15-lb. solution of nitric acid on 
ntiron and cast iron, with resistance of the former. 


P. } LAKISTON’S SON & CO., Philadelphia, Pa. Scien- 

‘ ic books. 

VICTOR G. BLOEDE CO., Baltimore Finishing Co., Vis- 
mite Co., Baltimore, Md. Gums, dextrines, dyes, 


Exclusive contract with Govern- 
ent for gum on postage stamps. Dyers and finishers 
‘cotton fabrics. Specializing in khaki, clothing, wigans 
tarch finishes and general finishes for cotton clothing 
ith. Viscamite, patented vegetable glue to replace 


nemicals and colors. 
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animal glue. In charge of exhibit, V. Bloede, E. L. 
Greensfelder, L. B. Kilmer. 

BOOTH FELT CoO., INC., Brooklyn and Chicago. Samples 
of mechanical felt goods and felt specialties of all kinds. 
Mr. Booth and Mr. Gaizer in charge. 

BOYER OIL CO., New York. Vegetable seed and nut oils. 

THE BRASSARD CHEMICAL CO., New York. The main 
feature of The Brassard Company Incorporated’s attrac- 
tive exhibit this year was a map of the Atlantic Ocean 
showing the United States and the Western European 
countries connected by steamship lanes to various ports, 
illustrating the export connections of the company. They 
have specialized in the exportation of drugs, industrial 
chemicals, paint makers’, varnish makers’ and leather 
manufacturers’ supplies. Another interesting exhibit 
is that of “British-made” Sulphur dyes (Hydrosulphon 
colors), manufactured by F. a Brassard & Crawford of 
Wakefield, England, one of the products particularly 
commented on being Hydrosulphon Indigo, with which a 
very fine indigo shade is obtained. Mr. W. A. a Bras- 
sard, president of the company, and Mr. Henry C. Elfast, 
were in attendance at the booth. 

BRISTOL COMPANY, Bristol, Conn. 
perature indicators and controllers. 
cording instruments. 

BROWN INSTRUMENT CO., Philadelphia, Pa. Demon- 
stration of Brown pyrometers, Brown recorder for de- 
termining critical points of steel, Brown 8-record re- 
cording pyrometer and remote signaling pyrometer. 

BUFFALO FOUNDRY & MACHINE CoO., Buffalo, N. Y. 

The principal feature of this exhibit was a large vacuum 

drum drier for acids, chemicals, paints, glues, milk, 
food products and extracts. The main casing of this 
apparatus cast in one piece weighing 50,000 lb. When 
completely assembled the machine weighs 100.000 Ib. 
The inner drying drum is 5 ft. diameter and 12 ft. long. 
A smaller size of this apparatus was in operation. 
Other exhibits comprised a Buflokast nitrator, fusion 
kettle, autoclave and apparatus used in producing heavy 
chemicals, acid, alkalis, explosives, intermediate prod- 
ucts for dyes, etc. A piece of special interest was a 
new vacuum crystallizer for evaporating and crystal- 
lizing various materials. There was also a Buflokast 
denitrator for recovery of waste acids, capable of recov- 
ering nitric acid from waste containing as low as 2 per 
cent nitric acid and up to 30 per cent water, particularly 
from waste acids obtained in making gun cotton, TNT, 
dinitrobenzol, etc. The balance of the exhibit comprised 
Buflovak vacuum shelf driers and the new rapid circu- 
lation type evaporator. In charge of exhibit, E. G. 
Ripple, sales manager; H. D. Miles, president; O. S. 
Sleeper, P. J. Krentz, D. J. Van Marle, Otto Mantius, 
J. E. Doughton, Chas. Lavett, E. G. Sleeper, Homer 
Case, Geo. Pezold, H. Underwood, D. Bell, W. Dougan, 
Albert Feltz. 

BUTTERWORTH-JUDSON CORPORATION, New York. 
Acids, chemicals, intermediates, dyestuffs. In charge of 
exhibit, E. E. Dougherty, G. T. Quinn. Dr. G. Drobegg, 
Dr. M. L. Hamlin, W. A. Lucas, W. H. Clark. 

CALCO CHEMICAL CO., Bound Brook, N. J. Samples of 
the various dyestuff intermediates and finished dyes 
made by this company. 

JOHN CAMPBELL & CO., New York. 
charge of exhibit, E. O. Attwater. 
CANADIAN CHEMICAL JOURNAL, Toronto. 

booth. 

CANADIAN COLOR & OIL DAILY. Reception booth. 

CARBORUNDUM COMPANY, Niagara Falls, N. Y. Car- 
borundum products, pyrometer protection tubes, refrac- 
tories, furnace linings, firebrick, firesand. 

CAROLINA, CLINCHFIELD & OHIO R. R., Johnson 
City, Tennessee. Pottery products, wood products, non- 
metallic minerals, metallic minerals. building materials. 
In charge of exhibit, V. V. Kelsey, Stuart Johnson, J. A. 


Line of Bristol tem- 
Manufacturers re- 


Aniline colors. In 


Reception 


Bates. 

CARRIER ENGINEERING CORPORATION, New York. 
Apparatus for conditioning and drying air. Automatic 
humidity regulation. 

CELITE PRODUCTS CO., New York. Exhibit of sil-o-cel 
products for high insulating purposes. Brick, powder 
and various other products. P. A. Boeck, in charge. 

CELLULOID-ZAPON CO., New York. Lacquers and 
leather cloth. 

CENTRAL DYESTUFF & CHEMICAL CO., Newark, N. 
J. Dyestuffs and intermediates. 

CENTRAL SCIENTIFIC CO., Chicago, Ill. Exhibit of 
De Khotinsky, constant temperature drying ovens, water 
baths, incubators, etc., laboratory rheostats, analytical 
ey Pyrex glassware, organic and industrial chemi- 
cals, ete. 





METALLURGICAL AND CHEMICAL ENGINEERING VoL. XVII, No. 7 


Tang ELEVATORS Bg ‘ 
ta (eae 


Fe EXHIBITS 


Ow THIRD FLOOR 








OCTOBER 1, 1917 


CHEMICAL CATALOG CO., New York. Reception booth. 
CHEMICAL COMPANY OF AMERICA, INC., New York. 
Samples of dyestuff intermediates and finished dyes. 

CHEMICAL CONSTRUCTION CO., Charlotte, N. C. 
ception booth. 

CHEMICAL ENGINEER, New York. Reception booth. 

CHEMICAL PUMP AND VALVE CO., Perth Amboy, N. 
J. Valves, check valves, packingless centrifugal pumps, 
etc. Mr. Antisell in charge. 

CHEMISTS’ CLUB, New York. 
of famous chemists. 

CHILE EXPLORATION CO., Chile Copper Co., Chuqui- 
camata, Chile. Copper ingots, the ore used, samples of 
electrolytic solutions, acid proof mastic tank linings and 
acid proof pipe. 

CHROMOS CHEMICAL CO., INC., New York City. 
zoic acid, benzoate of soda, tannigen, ferro benzoate. 

CLARK’S IRON FOUNDRY, Philadelphia, Pa. Clarkiron 
chemical castings. Large size acid blow case and sul- 
phuric acid concentrating pan and cover. 

CLENZALL MACHINES CO. OF AMERICA, St. 


Re- 


Reception booth, photos 


Ben- 


Louis, 


Mo. Working model of Clenzall filter cloth washing 
machine. Mr. F. H. Ehnts in charge. 

CLINCHFIELD PRODUCTS CO., New York. Barium 
products, sodium sulphide, feldspar. 

CONDENSITE CO. OF AMERICA, Bloomfield, N. J. 


Phenolic condensation products, chlorinated naphthaline 
products, condensite and halowax. Molded electrical in- 
sulation as applied to automobile starting, lighting and 
ignition apparatus, molded commutators, high tension 
insulators, U. S. Navy wireless insulators and lamp 
sockets, electrical, condensers and miscellaneous insula- 
tion, condensite molding preparations, impregnating 
enamels and cements. Halowax oils and synthetic waxes. 
Moided condensite as used in Edison disc phonographic 
records, moving picture machines, vending machines, 
fire extinguishers, welding goggles, surgical, dental and 
chemical apparatus, etc. In charge of exhibit, Sand- 
ford Brown, chief engineer. 

CONSOLIDATED COLOR & CHEMICAL CO., New York. 
Colors, sizing and finishing materials, soluble oils. 

CONTACT PROCESS CO., Buffalo, N. Y. Samples of 
sulphuric, nitric and hydrochloric acids, sulphide of 
soda, mixed acid, oleum, salt cake, nitre cake. 

CORN PRODUCTS REFINING CO., New York. Corn 
products for technical purposes. Dextrines, starches, 
gums, oils, cellulose. 

CORNING GLASS WORKS, Corning, N. Y. Chemical 
glassware, beaker’s flasks, etc., made of Pyrex glass. 
Bakingware, Pyrex; railroad glassware, colored glass, 
instrument tubings, bulbs. Also showing Macbeth color 
Indication Unit, which is equipped with Corning glass. 
In charge of exhibit, J. F. Shaw, advertising manager. 

THE CRANDALL PETTEE CO., New York. Revolving 
gas oven for all kinds of baking and drying purposes. 
This appliance is equipped with a heat regulator by 
which any desired degree of heat can be obtained and 
maintained constantly for any length of time without 
the attention of an attendant. Oven weighs two and a 
half tons and is suitable for all kinds of manufacturing 
purposes. In charge of exhibit. Paul Delaney. 

CRANE CO., Chicago. Show a large line of valves and 
fittings for steam water, air, etc., in cast and malleable 
ron, ferro steel and cast steel. Among the specialties 
are an automatic stop check valve for boilers, a blow-off 
alve and the “Cranelap” Pipe Joint. Of particular 
nterest is a complete 5-horse power industrial steam 
plant in actual operation. This miniature plant em- 
bodies the “Crane-auto” boiler-feeding system; the 
Crane Pressure Regulator and Temperature Regulator 
ind the Cranetilt Lifting and Non-return Steam Traps. 
\ coil kettle is heated to a definite temperature by the 
oiler, and the condensation is returned to the boiler 

100 per cent efficiency is claimed. In charge of exhibit, 

_ W. L, Oswald, William Sink. 

CRESCENT COLOR & CHEMICAL WORKS, New York. 
Colors and lakes. 

THE J. H. DAY CO., Cincinnati, O. Demonstrating all 
nds of mixing machinery. For heavy and light pastes, 
juids and dry materials. R. W. Wallace, New York 

manager, in charge. 

DE LAVAL SEPARATOR CO., New 
separators. 

DENVER FIRE CLAY CO., Denver, Col. Metallurgical 
lay goods, crucibles, scorifiers, muffles. Clay tile, etc. 
Melting, assaying and enameling furnaces. Crushing 
and grinding machinery. In charge of exhibit, Messrs. 
Case and Kine. 

DETROIT CHEMICAL WORKS, Detroit, Mich. Manu- 
facturers of sulphuric acid, nitric acid, sulphate alu- 


York. Centrifugal 
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In charge of 
Davis, 


mina. (Disp!ay samples lost en route.) 
exhibit, Edward S. Davis, secretary; Emerson 
treasurer. 

DETROIT RANGE BOILER CO., Detroit, Mich. Exhibit 
a line of Perfect Metal Bilge-Barrels and Shop Barrels. 
Of peculiar interest is their Full Removable Head Bar- 
rel. In charge of exhibit, W. B. Goddard. 

J. P. DEVINE CO., Buffalo, N. Y. A large Vacuum Dry- 
ing Chamber that is a unit adapted to the handling of 
all materials that can be handled on trays or pans. 
There was installed in the J. P. Devine Co.’s booth a 
laboratory Vacuum Chamber Dryer Outfit complete with 
its condenser and dry vacuum pump. Also instailed a 
Devine High Efficiency Vacuum Rotary Dryer that is a 
unit adapted to drying all materials that can be mixed 
or tossed in the drying. A 100 Gallon High Pressure 
Cast Steel Autoclave also on exhibition. Mr. Nathan 
Owitz, sales manager of the company, was in charge of 
the exhibit, and was assisted by Mr. L. W. Treichler, 
manager of the New York office, and Mr. A. D. Renner. 
Mr. F. F. Frantz, from the Buffalo office, is in charge of 
the moving apparatus. 

DIAMOND STATE FIBRE CO., Bridgeport, Pa. Various 
samples of vulcanized fibre waterproof insulators. In 
charge of exhibit, R. F. Hunt, C. M. Bogert and Jas. 
McIntosh. 

DOMINION OF CANADA, Department of Mines. Recep- 
tion booth and maps showing mineral resources and 
water powers of Canada. J. T. Johnston, chief hydraulic 
engineer of the Government, in charge. 

DORR COMPANY, New York. Operation of Dorr tray 
thickener and Dorrco diaphragm pump. Dorr agitator 
and classifier. In charge of exhibit, Messrs. J. V. N 
Dorr, Fox, Spicer and Schaefor. 


DOW CHEMICAL CO., Midland, Mich. Indigo, dyestuff 


intermediates and other chemicals. 
THE DRAEGER OXYGEN APPARATUS CO., Pitts- 
burgh, Pa. The Pulmotor, a mechanical resuscitation 


device for use in resuscitating the apparently drowned 
or asphyxiated from any cause. The Draeger Breath- 
ing Apparatus for breathing in any noxious fumes or 
smoke. In charge of exhibit, S. N. Fowler, O. L. Goudey, 
C. C. McDaniel. 

DRAPER MFG. CO., Cleveland, Ohio. 
poses. 

DURIRON CASTINGS COMPANY, New York. Duriron 
Acid Alkali Rust Proof Apparatus, including 2 x 1% in. 
centrifugal pumps, 4 x 8 in. gear pump and recipro- 
cating pump, newly designed triplex pump, capable of 
pumping against 300 lbs. pressure. Hough nitric acid 
condenser, plug cocks and valves, pipe and fittings, mix- 
ing kettle in operation, spray nozzles, laboratory ap- 
paratus, sulphuric acid cascade basins, absorption tower 
and plate-pipe showing special threaded connection to 
eliminate bolts for joints under surface of corrosive 
liquids, acid carboy lift, sundry special castings. In 
charge of exhibit, J. R. Pitman, Peirce D. Schenck, J. S 
Miller, Jr., Fred W. Kolb, P. C. Schatzabel. 

DYE PRODUCTS & CHEMICAL CO., INC., New York. 
Samples of aniline dyes for wool, silk, leather, paper 
and furs. Dyestuff intermediates. 

EIMER & AMEND, New York City. Laboratory appar- 

atus of all kinds, multiple replaceable unit, electric fur- 

naces, Barnstead automatic water still, Erichsen metal 
sheet tester, Brinell hardness tester, etc. 

-ECTRO BLEACHING GAS CO., New York. 

chlorine and products bleached with it. 


Drums for all pur- 


_ 


E 


Liquid 


ELECTROLYTIC ENGINEERING CORPORATION, New 
York. Photos showing actual installations of the 
Wheeler cell for making chlorine and caustic soda. Mr. 
Wheeler in charge. 

ELECTROLYTIC ZINC CO., New York. Slab zine 99.92 
per cent pure, zine wire, 99.92 per cent zine shot, granu- 
lated zinc, zinc carbonate sulphate, oxide and chloride. 
W. H. Nagle in charge. 

ELECTRON CHEMICAL CO., Portland, Maine. Photos 


of installations of the Allen-Moore chlorine and caustic 
soda, cell. 

G. H. ELMORE, BLAIR, CAMPBELL & McLEAN, LTD., 
Scotland and New York. Designing and construction 
of chemical plants. 

THE ELYRIA ENAMELED PRODUCTS CO., Elyria, 
Ohio. One seamless one-piece closed jacketed tank, 300 
gallons capacity, with agitator. This has patented stuf- 
fing box jacket which allows quick renewal of inside 
tank and replacement by a new piece if severe chemical 
action causes wear. Also a cast iron jacketed still with 
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Every part quickly interchangeable, all made 
Also small and large steam jacketed evapora- 
Also steam jacketed kettle, 25- 
All are arranged so that any part is 
The cast iron enamel is very highly 


agitator. 
to gage. 
ting kettles or dishes. 
gallon capacity. 

easily replaceable. 
acid resistant and can be used with mineral acids of all 


kinds. Other 
charge of exhibit, 


etc., are also shown. In 
Gray, John O’K. White, E. 


small dishes, 
Wm. E. 


P. Poste, R. F. Goecke, Wm. E. Gray, Jr. 

EMPIRE CHEMICAL CO., New Brunswick, N. J. Para 
toluidine, Ortho toluidine, W. S. nigrosene, jet, W. S. 
nigrosene, blue, S. S. nigrosene, blue, Para nitro ani- 
line, mixed toluidine, Para nitro Ortho toluidine, Meta 
nitro Para toluidine, Para Amido phenol, Para nitro 


chor benzol. H. R. Cook in charge. 


EQUITHERM CONTROL CORPORATION, New York. In- 


W. 


FOOTE MINERAL 


Fi 
FI 


GI 


dustrial temperature control and electrical appliances 
electrically operated thermostats for all purposes to 
1650 deg. F. Valves for low pressure steam, 2 in. to 14 in. 


High pressure steam, \ in. to 6 in. Oil and air, brine, 
gas, oil and steam, gas and air, water, electric heat, 
oil, ammonia control. In charge of exhibit, E. B. Lane, 


H. W. F. Threse. 
& L. FLEISHER & CO., INC., New York. Drying and 
air conditioning laboratory, in which any condition of 


temperature and humidity desired can be obtained. 
Working model under automatic control. In charge of 
exhibit, Messrs. Lissauer, Peabody, Fleisher. 


COMPANY, INC., Philadelphia. As 
specialists in rare and semi-rare ores and mineral pred- 
ucts the Foote Mineral Company of Philadelphia featured 
many materials of growing commercial interest, notably 
the following: “Cooperite,” a patented alloy of nickel 
and zirconium, intended mainly for use in cutting tools 
for lathes, planers, boring mills, etc., was shown in mill 
bars and finished tools. Possessing a melting point of only 
about 1150 deg. C, this alloy can readily be cast, requir- 
ing no heat treatment, and only a minor grinding opera- 
tion to finish. In a recent series of comparative tests at 
one of the large Eastern steel a in cutting steels 
of varying degrees of hardness, “Cooperite” tools aver- 
aged several times longer before regrinding than the best 
grades of high speed steels. Among the ferro-alloys of 
tungsten, vanadium, uranium and tantalum, ferro-molyb- 
denum finds its most important application in high grade 
steels, being used for rifle linings, armor plate, armor 
piercing shells, permament magnets, bank vaults, self- 
hardening and high speed machine tools. Molybdenum 
steel compares very favorably with tungsten steel and 
does not require as high a temperature for hardening. 
Several grades of Crimson and Golden Antimony were 
shown, especially adapted for use in the rubber industry; 
also thorium ore (monazite sand), from which the nitrate 
is obtained for use in the gas mantle industry; crude 
strontium sulfate, first imported by this company for the 
manufacture of the nitrate; cerium mixed metal, intend- 
ed especially for the manufacture of pyrophoric alloys; 
“Zirkite” (natural zirconium oxide), which is being more 
and more recognized as a high grade refractory; man- 
ganese ore suitable for use in the dry battery and ‘chemi- 
al trades; and an unusual collection of “Thulia” brands 
of the rare elements. In charge of the exhibit, Warren 
M. Foote, H. Conrad Meyer and Charles F. Walton. 
'X BORO CO., Foxboro, Mass.—Pressure and temperature 
recording and indicating apparatus. High resisting py- 
rometers, temperature controllers, differential recording 
age. In charge of exhibit, Willis C. Brown, M. B. Hall, 
l). Bogan, L. H. Du Paul, J. E. Esherick. 
'U-NDATION COMPANY, New York. Engineers 
ntractors for chemical plants and factories. 
‘EPORT SULPHUR CO., Parsons & Pettit, New York 
ity, Selling Agents. Photos showing extraction of sul- 
phur. ' 
\S. F. GARRIGUES CO., New York, agents for Vir- 
nia Smelting Co., producers of liquid sulphur dioxide. 
amples of various dhomioaie. 
SENHEIMER & CO., 
incinnati, Ohio. 


and 


Agents for Ault & Wiborg Co., 
Dyestuff intermediates, chemicals, ani- 
ie oil and salt. Finished dyes, American and Swiss. 
lfred F. Lichtenstein. 

ERAL BAKELITE CO., New York. Bakelite products, 
ding mixtures, varnishes, lacquers, enamels, cement, 
ansparent and colored in sheet, rod, tube and special 
rms. 

ERAL CERAMICS 
iles Office, 


co., INC 
112 West Adams St., 


New York. Western 
Chicago, Ill. High 


rade, acid proof chemical stoneware apparatus and ma- 
inery. Those in charge, Percy C. Kingsbury, Evan S. 
ameron. 
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GENERAL CHEMICAL CO., 
In charge of exhibit, J. E. Wilson, 


New York. 
Jas. 


Heavy chemicals. 

A. Branegan, J. 
R. de la Torre Bueno, N. L. 

GENERAL ELECTRIC CO., Schenectady, N. Y. Indicat- 
ing, recording, integrating steam or water flow meter. 
Tungsten metal and products. Coolidge X-ray tube. 


Blay. 


GENERAL FILTRATION CO., Rochester, N. Y. Filtros 
plates, shapes, filters, etc. 

GLENS FALLS MACHINE WORKS, Glens Falls, N. Y. 
Rotary sulphur burner. 

GORDON ENGINEERING CORPORATION, New York. 
Standard — two-section, Gordon dryer. In charge of 
exhibit, D. Baker, L. B. Darling, Mr. Murray. 

G “ ILDS MANU FACTURING COMPANY, Seneca Falls, 

. Y. Single-stage and two-stage centrifugal pumps, 
ae rotary and plunger pumps, general water supply 
and special service pumps. In charge of exhibit, Harry 
R. Gumbert, W. H. Hopper, Harry Angel. 

EMIL GREINER & CO., New York. Laboratory glass- 


ware specialties, centrifuges, electrically heated ovens. 

GROCH CENTRIFUGAL FLOTATION, LTD., Cobalt, Ont. 
Working model of a complete oil flotation plant including 
tube-mill for ore crushing and agitator for the recovery 
of valuable minerals by the oil process. The distinctive 
feature of the Groch system is that agitation of the 
crushed ore with the oil and air is affected centrifugally 
in the interior of specially designed impellors and that 
by using suitable oil mixtures in series, various minerals 
in a complete ore can be recovered individually in 
continuous operation. 

THE GUERNSEY EARTHENWARE 
Ohio. Line of chemical laboratory 
evaporating dishes, crucibies, 
cells, desicator plates, casseroles, combustion boats, mor 
tars and pestles, pyrometer tubes, melting cups, porce- 
lain spoons and spatulas, dye pots, etc., etc. In charge 
of exhibit, Allan L. Goulding, Prof. Paul E. Teetor. 

HANOVIA CHEMICAL & MANUFACTURING CO., New- 
ark, N. J. Samples of quartz glass, Heraeus laboratory 
apparatus, pyrometers, etc. 

HARDINGE CONICAL MILL CO., New York. Small size, 
working model, Hardinge conical mill. Photos of many 
installations. 

HARRISON SAFETY BOILER WORKS, Philadelphia, Pa. 
Working model of “Cochrane” V-notch meter in actua: 
operation. Demonstration of hot process water soften- 
ing. Cochrane separators and multiport valves, also a 
Creasy ice breaker. J. D. Yoder and W. W. Montalvo in 
charge. 

HELLENIC CHEMICAL & COLOR CO. 
and dry colors, anilines, intermediates and other chemi- 
cals. L. O. Seawood in charge. 

HOSKINS MFG. CO., Detroit. Electric laboratory furnaces, 
pyrometers, indicating and recording; chromel thermo- 
couples, resistor wire. In charge, F. L. Zimmerman, New 
York representative; C. S. Kinneson, advertising man- 
ager. 


IMPERIAL 


one 


CO., Cambridge 
porcelain, such as 
retorts, funnels, porous 


Samples of lakes 


COLOR WORKS, INC., IMPERIAL DYE- 
WOOD CO., INC., JOHN H. HEALD & CO., INC., New 
York. Arthur Linz, New York sales manager; Wm. FE. 
Burdett, secretary; K. R. McBride, in charge. 

INDEPENDENT CHEMICAL CO., Sterling Color Co. 
(branch). Heavy acids. O. Crispens in charge. Prinu 
line S. F., direct fast yellows, reds, pinks, violet shades 
all of which are fast to acid. R. H. Ringen in charge. 

FRANK HEMINGWAY, INC., New York. Agents for But- 


terworth-Judson Corp. Samples of intermediates, dye- 
stuffs, pharmaceuticals, specia] oils and greases, lake 
colors. 

S. S. HEPWORTH CO., New York. Small standard size 
Mackintosh ball bearing centrifugals. D. M. Gardner in 
charge. 

B. MIFFLIN HOOD BRICK CO., Atlanta, Ga. Acid proof 
brick, various shapes, spiral rings, radial towers and 


packing for Gay-Lussac and Glover towers. The spiral 
rings were of special interest in view of the difficulty of 
obtaining a correct spiral in a clay product. 


HERCULES ENGINEERING CORP., New York. New 
Reed bowl, three-speed mixer. Mr. F. Mason. 
HEROLD CHINA & POTTERY CO., Golden, Col. Exhibit 


of Coors porcelain ware for laboratory and industria) 
use. Evaporating dishes, casseroles, crucibles, boats, ett. 
Chas. F. Quaintance in charge. 
HOOKER ELECTROCHEMICAL CO., Niagara Falls, N. 
Y. Chlorine, caustic soda and chlorbenzol products. 
HOUSTON (Texas) REAL ESTATE & LOAN CO. 
ples of Texas raw materials and products. 


Sam- 
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HUFF ELECTROSTATIC SEPARATOR CO., Boston, Mass. 
Demonstration of concentrations and separations pro- 
duced by static electricity. Demonstration of the Plumb 
Pneumatic Jig for dry concentration of ores, wide range 
of results on samples of concentrations and separation of 
ores, on display. In charge of exhibit, A. L. Sweetser, 
member A. I. M. E. 

HUNTER DRY KILN CO., Indianapolis, Ind. Processing 
and drying of rubber and compounds, using moist-air 
kilns, drying “from the inside out.” In charge of exhibit, 
Harry Hunter, O. M. Ragsdale. 

F. C. HUYCK & SONS, Albany, N. Y. Photos of the 
manufacture of “Kenwood” woolen filter cloths for chem- 
ical and industrial filtering purposes. Messrs. Wallace 
and McGovern in charge. 

INDUSTRIAL FILTRATION CORP., New York. All metal 
rotary filter, type B-1. All metal rotary hopper de- 
waterer, type C-1. Open tank filter, type D-1. All mod- 
els of the above types exhibited are exact miniatures of 
the standard machines. In charge of exhibit, Wm. H. 
Harding, Jr.; Henry B. Faber, George D. Dickey, Wm. 
H. Laughery, J. Rayden Hess. 

INTERNATIONAL EQUIPMENT CO., Boston, 
Showed commercial and laboratory centrifugals. 

INTERNATIONAL GLASS CO., Millville, N. J. 
cal glassware and apparatus for laboratory use. 

JACQUES WOLF & CO., Passaic, N. J. Monopole oil (U. 
S. patentees), sulphonated castor oils, sizing and finish- 
ing products of cotton, wool and silk, mordants, gums, 
chrome colors for fabric printing. 

JANNEY STEINMETZ & CO., Philadelphia, Pa. Pots and 
pans, special shapes high pressure cylinders. E. K. Ma- 
son, N. W. Slater, Manager N. Y. office, in charge. 

JEWELL-POLAR CO., Chicago, Ill. Various types of 
Jewell-Polar stills. 

JOURNAL OF COMMERCE, New York. Reception booth. 

JOURNAL OF INDUSTRIAL AND ENGINEERING 
CHEMISTRY, New York. Reception booth. 

KALBFLEISCH CORPORATION, KALBPERRY COR- 
PORATION, New York City. Kalbfleisch Corporation 
showed samples of acids and chemicals made by the 
company. Kalbperry Corporation, industrial engineers. 

KEYSTONE FIBRE. PRODUCTS, INC., New York. So 
lether Gasket-Sheeting, a fibrous product for use in 
chemical plants, factories, mills, power houses., etc. Ex 
hibit showing variety of unusual chemical tests and 
comparisons with other high class gaskets or packings 
Also showing rolls of material of different thicknesses 
and widths as offered to the trade. In charge of exhibit, 
General Manager George H. Bruce, N. L. Morton, En 
gineer, and A. J. Schweiger, assistant 

KEYSTONE MINERALS CO., New York. Samples of 
Rottenstone, velvet filler, Keystone filler, mineral black. 
In charge of exhibit, Daniel Wonders and F. J. O’Brien. 
.EET MFG. CO., INC., New York. “Percollodion” mem 
branes for rapid evaporation and crystallizing in labora- 
tory work. Kober colorimeter nephelometer for measur 
ing color and turbidity. In charge of exhibit, Messrs. R. 
E. Kleet, F. A. Boersch and C. W. Eberlein. 

A. KLIPSTEIN & CO., New York. Dyestuffs, chemicals 
and tanning materials. 

KNOXVILLE BOARD OF COMMERCE, Knoxville, Tenn. 
The Knoxville exhibit at the Chemical Exposition is de- 
signed to show, in physical displays and by maps and 
charts, the various varieties of minerals in the territory 
of which it is the geographical center, and, by virtue 
of its unique central location, emphasize its importance 
as a manufacturing center for plants utilizing the min- 
eral resources surrounding the city on every side, as 
well as for plants that use the finished products of 
plants already in operation in that section. Among the 
metallic minerals shown in the Knoxville exhibit are to 
be found copper ore, iron ore, zinc ore, lead ore, bauxite, 
manganese. The non-metallic minerals include clays, 
shales, mica, phosphate, limestone, pigments. Petroleum 
is also an important resource exhibited, as is coal. Knox- 
ville is within thirty miles of the nearest coal field in 
the Tennessee-Kentucky district and six miles of the 
farthest. Knoxville marble is also featured and is be- 
ing advocated as a substitute for any material used for 
its lime content, the Knoxville stone analyzing 98 per 
cent calcium carbonate. It is also urged as an element in 
the manufacture of Portland cement. Forestry products 
are also interestingly exhibited. In charge of exhibit, 
Hugh M. Tate, Dr. C. H. Gordon, Prof. J. A. Switzer, 
A. M. Blow, C. A. Benscoter and J. L. Bowles. 


. KOPPERS CO., Pittsburgh, Pa. Map showing coke and 
benzol products in United States. Samples of coke and 


Mass. 


Chemi- 
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by-products made by the Seaboard By-Product Coke 
Co., Jersey City, N. J., in Koppers coke ovens. 

THE LABORATORY SUPPLY CO., Colum>us, O. Show a 
complete line of the well known quality of “Ohio” tested 
porcelain and guaranteed glassware. In charge of ex- 
hibit, R. C. Schroth, Jr., C. D. Fraunfelter. 

LEAD LINED IRON PIPE CO., Wakefield, Mass. 
of lead-lined pipe, valves and stop-cocks. 

LEEDS & NORTHRUP CO., Philadelphia, Pa. A complete 
line of pyrometers, including both recording and optical 
pyrometers. The optical pyrometer is of especial inter- 
est, possessing both accuracy and simplicity. In con- 
nection with the recording instruments a red, white and 
blue light system of indicating variation, high or low, 
of the furnace temperatures from a fixed valve was 
shown. Apparatus for determining the conductivity of 
electrolytes was shown including the Vreeland oscillator 
for delivering a high frequency E.M.F. of pure sine 
wave. The new design of the Burrows Permeameter 
for magnetic measurements. Electrometric titration ap- 
paratus for determining chromium and vanadium. A 
useful type of hydrogen electrode was also shown. In 
charge of exhibit, E. A. Keeler, E. B. Estabrook. 

LEHIGH CAR WHEEL & AXLE WORKS, LEHIGH 
FOUNDRY CO., LEHIGH STOKER CO., Fullerton, 
Pa.; FULLER ENGINEERING CO., Allentown, Pa. 
Small model of Fuller-Lehigh pulverizer mill. Special 
chilled castings. Photos of large chemical castings, pul- 
verized coal installations and stokers. In charge of ex- 
hibit, Messrs. Stauffer, Mease and Stubblebine. 

ARTHUR D. LITTLE, INC., Boston, Mass. Industrial re- 
search and scientific control. View of Cambridge, Mass., 
along Charles River, showing buildings of Massachusetts 
Institute of Technology, new building of Arthur D 
Little, Inc. 

STATE OF 
products. 

WALTER E, 
tinuous concentrating 
metrolift for liquids. 

EMIL E. LUNGWITZ, New York. One type 450 power 
operated Kelly Filter Press, one type 30 Kelly Filter 
Press, one type 3 Kelly Filter Press. The 450 type on 
exhibit is of the latest and most improved style of Kelly 
Filter Press. Automatic locking device, power-driven 
and operating by compressed air. In charge of exhibit, 
Emil E. Lungwitz, C. L. Bryden, H. L. Dick, Carl Teich- 
man and Herbert E. Soarez. 

'ZERNE RUBBER CO., Trenton, N. J. Hard rubber 
products for chemical and industrial use and genera! 
rubber goods. 

NKENHEIMER CO., Cincinnati, Ohio. A complete line 
of stop valves, bronze, iron body bronze mounted, all iron, 
semi-steel, and cast steel; lubricating specialties, boiler 
mountings, etc. In charge of exhibit, Phil. Smith. 

MACHINERY UTILITIES CO., New York. Idle and used 
apparatus for the chemical industries. 

MADERO BROS., INC., New York. Large line of drugs 
and chemicals. 

MANUFACTURERS’ RECORD, Baltimore, Md. Reception 
booth. 

MARDEN ORTH & HASTINGS CORP., New York. Dyes, 
chemicals and textile oils. Display of dyed skeins of 
cotton, wool worsted and silk. fn charge of exhibit, H. 
Gardner McKerrow, manager; S. M. Crain, Jr., assistant 
manager. 

MERCK & CO., New York. Blue label chemical reagents 

METALS DISINTEGRATING CO., New York. Metallic 
zinc, tin, lead, aluminium, copper and magnesium pow- 
ders and zinc, tin, aluminium and copper flakes. In 
charge of exhibit, S. G. Schatzberg. 

THE METH-O-LENE CO., INC. American-made dyes a: 
colors. Exhibits of silks, cottons, straws, papers am 
crayons. In charge of exhibit, Harry F. Heckendorn. 

H. A. METZ LABORATORIES, INC., New York. Ame 
can-made synthetic local anaesthetics. 

MINE & SMELTER SUPPLY CO., Denver, Col. Wilfley 

table, Marcy mill, Heusser balance with multiple weig!t 
attachment and mechanical pan extractor; Samson la 
oratory construction, McCord pulverizer, McCann sa?- 
pler, Jones sampler, Mossco crucibles, scarifiers, muffler;, 
metallurgical clay tile, Lindsay oil furnace, laborato:y 
gas furnace, Coors porcelain ware. In charge of exhil 
J. C. Evans, E. S. Tompkins, J. S. Shedden. 


MOGUL CO., New York. Photos of various kinds of a 
alkali and waterproof insulation in actual use. 


MONARCH MANUFACTURING WORKS, Philadelph 4, 


Forms 


LOUISIANA. Timber, salt, sulphur, farm 


LUMMUS CO., INC., Boston, Mass. Cor 
and rectifying still, Lummus 
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tion. 
MONSANTO CHEMICAL CO., St. Louis, Mo. Samples of 


a 
MOO 


ch 


Chemical atomizing spray in actual demonstra- 


anilid, aspirin and many other similar products. 
E & SIMONSON, New York. Lead burning. In 
ge of exhibit, W. H. Simonson. 


MOTT IRON WORKS, New York. Enamelled iron 


les, evaporators, etc. 
TON ENGINEERING CORPORATION, New York. 
tos of chemical and industrial plants, constructed or 
rned by the company. 
METAL SEPARATING SCREEN CO., New 
Wire cloth, metallic filter cloth, testing sieves, 
nosan face masks, chlorine helmets, etc. 
ENGINEERING CO., Norwalk, Conn. Nash hydro- 
ng air compressor and vacuum pumps, Jennings re- 
line vacuum heating pumps and dryer exhaust 


ILLE, CHATTANOOGA & ST. LOUIS RY. A 
rehensive exhibit showing not only the wide variety 
iw materials available in the South, but the manu- 
ired products made from these raw materials. Very 





large descriptive map showing the location of the various 
raw materials. 

NATIONAL ANILINE & CHEMICAL CO., New York. 
Exhibit of the varied line of dyestuffs made by the com- 
pany and a large number of different kinds of materials 
dyed with the company’s dyes. 

NATIONAL GUM & MICA CO., New York. Glues, gela- 
tines and adhesives. 

NEW JERSEY PRODUCTS, INC., New York. Coal prod- 
ucts, organic chemicals, Edison Portland cement, Edison 
alkaline storage battery. 

NEWPORT CHEMICAL WORKS, INC., New York. 
Products of coal tar distillation, also turpentine and pine 
oil from Northern woods. 

NEW PROCESS CHEMICAL CO., New York. “Nupro” 
waterproof and acid-proof cements and paints for chemi- 
cal and metallurgical purposes. In charge of exhibit, 
George T. Simonson, August Schlueter. 

NEW YORK CITY HEALTH DEPARTMENT. Products 
of food dehydration. 

NEW YORK COMMERCIAL. Reception booth. 

NEW YORK REVOLVING PORTABLE ELEVATOR CoO.. 
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Jersey City, N. J., Non-revolving and revolving base port- 
able elevators for heavy lifting such as in piping barrels, 
cases, bales, rolls, etc., or in lifting heavy drums of chem- 
icals to the height at which they may be either siphoned 
or the contents poured into a tank or other container. In 
charge of exhibit, F. J. McMahon and John Kurtz. 

NIAGARA ALKALI CO., New York. Caustic soda, caustic 
potash, chlorine by-products. 

NORFOLK & WESTERN RY. CO. Raw materials. Photos 
of some of the large industrial plants. Possibility for fu- 
ture development. Pyrrhotite (largest deposit in United 
States). In charge of exhibit, E. A. Schubert. 

NORTON CO., Worcester, Mass., and 151 Chambers Street, 
New York. A practical working exhibit showing the ap- 
plication of alundum and crystolon in the manufacture 
of refractories and laboratory ware, such as alundum 
cores, muffles and tubes for small electric-furnace con- 
struction; extraction thimbles, filtering crucibles; igni- 
tion crucibles, pyrometer tubes, etc. The use of these 
two materials, alundum and crystolon, as abrasives for 
nearly all classes of work, from grinding of manganese 
steel to polishing microscopic specimens of all materials, 
was also shown. In charge of exhibit, M. A. Williamson, 
151 Chambers Street, New York. 

OBEX COMPANY, New York. Dye woods and dyestuffs, 
Logwood, Osage orange, Brazil wood, fustic. Dye ex- 
tracts and dyed products. 

OHIO POTTERY CO., Zanesville, Ohio. 
chemical porcelain for laboratory use. 

OLIVER CONTINUOUS FILTER CO., San Francisco. 
Two Oliver continuous filters shown in actual operation. 
R. G. Walker and L. D. Drake in charge. 

PALO COMPANY, New York. Hess-Ives Tintphotometer, 
Dr. Waldo’s Hardness Tester, Rhotanium, a substitute 
for platinum, Palo electric heaters, Palo analytical bal- 
ances, Link’s automatic waterstills, Palo chlorinator, Des- 
patch electric ovens, C. L. & E. electric ovens, multiple 
unit furnace. In charge of exhibit, F. Rohde, C. E. 
Thies and M. J. Leavy. 

PAPER, INC., New York. Reception booth. 

PAPER MILL AND WOOD PULP NEWS, New York. 
Reception booth. 

PENNSYLVANIA SALT MFG. CO., Philadelphia, Pa. 
American shield and attractive sign of salt crystal. 
Replica of Bunker Hill monument, cast of ammonium 
sulphate. Chlorine and alkali. Model of Wedge furnace. 

PFAUDLER CO., Rochester, N. Y. Enameled, jacketed 
mixing tank with removable cover, also one-piece closed 
tank; kettle with new type of adjustable agitator; closed 
storage tank and pots in several shapes. 

PHILADELPHIA QUARTZ CO., Philadelphia, Pa.  Sili- 
cate of soda. In charge of exhibit, James G. Vail, Ed- 
ward Quintard, W. H. Buxton, J. B. Mercier. 

PNEUMERCATOR CO., INC., New York. Indicating in- 
struments for measuring depth, weight or volume of any 
liquid contained in any tank, stand pipe or reservoir. 
Instrument can be located at any distance from tank. 
Displacement indicator for ships, automatically indicat- 
ing cargo and displacement. Gasoline gage for auto- 
mobiles or aeroplanes. In charge, A. C. Kohl. 

PRATT ENGINEERING & MACHINE CO., Atlanta, Ga. 
Regulus metal and aluminium exhausters for handling 
corrosive gases. Acid valves and blow boxes. Photo- 
graphs of various sulphuric and fertilizer plants designed. 
constructed and equipped by exhibitor. Photographs of 
standard machinery and apparatus for chemical and fer- 
tilizer plants. In charge of exhibit, C. A. Murphey. 

PRECISION INSTRUMENT COMPANY, Detroit, Mich. 
Boiler control apparatus. 1. Complete gage board for 
boiler control, having two 3 in 1 gages indicating the 
draft through the ashpit, combustion chamber, flue be- 
fore the economizer, after the economizer, and the last 
pass; steam gage indicator, steam gage recorder, CO 
recorder, steam flow meter, flue gas temperature 
recorder, rheostat control valve, remote contro! switches. 
2. Gage board showing complete line of “U” gages, 
2 in 1 recorder, 2 in 1 indicator, combined indicating and 
recording differential gage. %. CO, analyzing machine 
for recorder on the board. 406C CO, recorder, standard 


American-made 


type. 4. Gas collector, Orsat type, efficiency kit. 5. 


Chemical lamp blown glassware. In charge of exhibit, 
A. T. Baldwin, pres. and mgr., Detroit; Vincent & Gib- 
son Engineering Corp., 30 Church St., New York City. 
PRECISION THERMOMETER & INSTRUMENT CO., 
Philadelphia, Pa. Precision engineer type separable socket 
thermometer for power and process plants, built to meet 
the specifications of the Bureau of Steam Engineering, 
U. S. N. Technical thermometers of all descriptions, 
thermometers for laboratory and research work, ther- 
mometers and hydrometers for acid manufacturers. 
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Pentane and toluo]l thermometer, made in Philadelphia, 
for low temperatures. Toluol to minus 100° C.; Pentane 
to minus 200° C. Precision Le Boulengé chronograph 
for determination of muzzle velocity of a projectile. 
Precision calender micrometers, indicating and record- 
ing. Standard mercurial barometer, built to U. 5b. 
Government specifications. Meteorological instruments. 
Precision hydrometer for all purposes. In charge of ex- 
hibit, Lewis G. Wilson, L. L. Stewart, H. L. Balderston. 

PREST-O-LITE CO., Indianapolis, Ind. Gas tanks and 
appliances, acetylene, welding outfits, etc. 

PROCESS ENGINEERS, LIMITED, Montreal, Canada 
Model showing a complete installation for diluting rosi: 
sizes, soluble oils and other emulsifying materials. Als 
a working-size emulsifier and samples showing the per 
manent character of solutions produced by this process 
In charge of exhibit, J. A. DeCew, H. A. Radford and 
Robert B. Best. 

PRODUCTS SALES CO., Baltimore, Md. High acid re 
sistant asbestos and industrial minerals. In charge of 
exhibit, H. Hanna, F. A. Nielt. 

PROVOST ENGINEERING CO., New York. Provo meta 
and wooden filter presses. 

PYROLECTRIC INSTRUMENT CO., Trenton, N. J 

Pyrometers and electrical precision instruments. Con 

siderable attention was drawn to the Northrup-Ajax 

high frequency induction furnace, which was developed 
by E. F. Northrup for and with the financial support 
of the Ajax Metal Co. of Philadelphia, Pa. The new 

Northrup tin pyrometer also attracted great attention. 

JIGLEY FURNACE SPECIALTIES CO., New York 

Demonstration of hytempite furnace cement, showing its 

heat-resisting qualities. 

RAYMOND BROS. IMPACT PULVERIZER CO., Chi 
eago, Ill. Exhibited pulverizing and air-separating 
machinery used for producing fine ground materials of 
all kinds. Also exhibited a few air-separated products; 
that is, samples of materials as they are fed to air mills 
and the powdered material produced. The Raymond 
System is a complete unit for taking materials around 
one-inch size and reducing them to a powder having any 
fineness desired and in one operation. It takes the place 
of grinding, elevating and screening machinery and is 
dustiess in operation. In charge of exhibit, C. M 
Lauritzen, vice-pres. and mgr.; W. M. Cook, Joe Criter, 
W. A. Koren. 

RESEARCH CORPORATION, New York. Display of 
high-voltage, direct-current, generating equipments 
1. Mechanical rectifier. 2. Kenotrous (General Electri: 
Co.). 3. Girvin high-voltage, direct-current generato 
Demonstration Cottrell collector for smoke fume and 
dust. Display of samples of materials. Precipitated by 
the Cottrell secheionl precipitation processes. In charge 
of exhibit, H. D. Egbert, commercial department; P. E 
Landolt, engineering department. 

RESEARCH LABORATORY OF CHICAGO. Pharmaceu- 
tical chemicals, dyes and intermediates, the processes fo! 
the manufacture of which have been developed in their 
laboratory. Among the products exhibited are methy- 
lene blue, dye and medicinal; phenacetin, phenol- 
phthalein, dimethylglyoxime, para amido phenol, para 
nitro phenol, malachite green, benzoic acid, beta 
naphthol benzoate, benzoyl chloride, hydroxylamine 
hydrochloride and ethyl nitrate. In charge of exh 
H. McCormack, S. W. Kendall. 

THE ROESSLER & HASSLACHER CHEMICAL (0. 

New York. Showed sodium cyanide, 96 to 98 per cvnt, 

cyanide-chloride mixtures—copper cyanide, _ silver 

cyanide and zinc cyanide for plating; also the pla‘ing 
salts, silver, copper, zinc and gold trisalyt. In charge 
of exhibit, William J. Schneider. 

JGGLES-COLES ENGINEERING CO., New JY rk 

Model of double-shell, direct-heat dryer. A_ wor! ing 

duplicate of regular machines. In charge of ex! 

F. E. Finch, W. H. Glomb. 

RUTH FLOTATION MACHINE CO., Denver, Col. th 

testing machine for laboratory testing purposes. F « 
duplicate of commercial machine. Joseph P. Ruth 
in charge. 

SCHAAR & CO., Chicago, Il. Laboratory appar. us, 
chemical glassware, “Hexagon” oil tester, ““Hexa 
heater, “Hexagon” Harvard trip scale. Universal  ec- 
tric heater. All standard makes of glassware, pore: 1, 
filter paper, etc. Adolph E. Schaar in charge. 

THE SCHAEFFER & BUDENBERG MFG. CO., Broo yn, 


— 


Q 


R 


— 


N. Y. Indicating gages and recording gages, ‘£e 
testers. Indicating thermometers of all types, reco ‘ng 
thermometers. Counters of all types. Indica ng, 
portable and recording tachometers. In charge © eX 


hibit, R. Wimmers, A. Weiss, F. Undeutsch. 
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SCHAUM & UHLINGER, INC., Philadelphia, Pa. Canti- 
lever suspended tottom-discharge centrifugal dryer. 
SCHUTTE & KOERTING CO., Philadelphia, Pa. Appa- 
ratus for handling acids and other chemical liquids, 
gases and vapors; comprises lead valves, lead-lined 
valves, lead exhausters, both with water and steam as the 
motive power. Double tube injectors, steam syphons, 
various types of spray nozzles and spray equipment. 
The Bihn Jones automatic apparatus, air jet lifts, and 
a full line of oil-burning equipment, heaters, etc. In 

charge of exhibit, C. H. Kimberity and J. S. Patten. 

SCIENTIFIC EQUIPMENT CO., New York. Exhibiting 
the apparatus made by Central Scientific Co. of Chicago, 
de Khotinsky constant temperature baths and ovens, 
alances, air pumps, rheostats, American glass and 
porcelain ware, and the laboratory furniture of the 
Kewaunee Mfg. Co., makers of chemical desks, hoods, 
cavinets, etc. In charge of exhicit, O. T. Louis, 5. L. 
Redman, Chas. Ress, C. G. Campbell 

ERNEST SCOTT & CO, Fall River, Mass. Chemical proc- 
ess machinery, photographs of installations. 

SEYDEL MFG. CO., Jersey City, N. J. Textile sizings, 
benzoic acids, fur colors and special chemicals. 

SHARPLES SPECIALTY CO., Philadelphia, Pa. Several 
types of centrifugal machines 

SHRIVER & CO., Harrison, N. J. Shriver standard filter 
press and Atkins-Shriver type O patented filter press. 

SiIDIO COMPANY OF AMERICA, New York. Fused 
silica tubes, coils, crucibles, concentration dishes and 
special apparatus. 

JOHN SIMMONS CO., New York. Steam and mechanical 
specialties. Leinert automatic gravity scales for liquids. 
\cid-proof valves and high pressure fittings. 

WALTER SODERLING, INC., New York. Dustite respi- 
rator. 

SOUTHERN RAILWAY SYSTEM. Mineral and chem- 
cal resources of the South, manganese ore, bauxite oils, 
tars, talc, soapstone, barite, raw and finished products. 
In charge of exhibit, J. H. Watkins, W. C. Olds. 

SOWERS MFG. CO., Buffalo, N. Y. Seamless one-piece 
acketed kettles, vacuum pans and mixers 

E. R. SQUIBB & SONS, New York. Organic and pharma- 
ceutical chemicals. 

STAMFORD EXTRACT MFG. CO., New York. Samples 
of logwood extracts and yarns and leathers dyed by 
these dyes. 

ST. GEORGE CHEMICAL CO., New York. Rubber, paper 
and leather, manufacturers’ chemicals, antimony, 
sulphide, heavy calcined magnesia, whiting and various 
colors. In charge of exhibit, J. G. Smith, H. C. Bugbird, 
D. S. Naugle, R. J. Parkellt. 

ST. LAWRENCE TALC CO., New York City. Talclay for 

taining vitrified bodies at a lower cone, using 5 per 
ent with regular body mix. 

STEVENS-AYLSWORTH CO., New York and Toronto. 
Demonstration of agitators and mixers for liquids and 
iry products. In charge of exhibit, Messrs. R. G. 
Stevens, W. N. Stevens, R. P. Alysworth 

F. J. STOKES MACHINE COoO., Philadelphia, Pa. Pharma- 
eutical and chemical machinery and apparatus. Tablet 

iking machine in operation. Vacuum drying ma- 
hinery, automatic water still, etc. In charge of exhibit, 
Lawrence H. Bailey, Charles F. Coleman. 

STUEBLING LIFT TRUCK CO., Cincinnati, Ohio. Fac- 
tory trucks. 

STURTEVANT MILL CO., Boston. Crushing, grinding, 
verizing, screening, mixing (dry), weighing and 
king, and elevating machinery. In charge of exhibit, 
H. Sturtevant, H. A. Tomlinson, W. T. Doyle, D. 

Kantor, H,. P. Withington. 

SWENSON EVAPORATOR CO., Chicago, Il. 
the kettle.” 

TAK \MINE LABORATORY, INC., New York. Polyzime 
and “L”, Japanese chemicals, potash, salts 

TAYLOR INSTRUMENT CO., Rochester, N. Y. Tycos 

ding thermometers, industrial indicating thermom- 

, Pyrometers, and temperature regulators. <A: new 

lopment was shown in the Tycos multipyrograph 

recording six different temperatures on one chart, 

oying only one galvanometer. In charge of exhibit, 
ti. W, Maurer, James Ely, A. J. Nelson, H. W. Kugler, 
L). ©. Day, Jr., Fred K. Taylor. 

TEN ESSEE COAL, IRON & R R. CO. 
products. Coal and by-products. 

THE TEXAS CO., New York. Petroleum products. 

TEXAS, STATE OF. Petroleum and its products, mica, 
n rals, sulphur. In charge of exhibit, F. E. Pye, W. 
D. Bettis, Seaton Keith, J. R. McNeil, Milton Everett, 
H. L. Hargrove. 


“The sign 


Iron ore and by- 
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TEXTILEATHER CO., New York. Textile leather substi- 
tutes. 

TEXTILE COLORIST, Philadelphia, Pa Reception booth 
Library of bleaching, dyeing and finishing. 

TEXTILE WORLD JOURNAL, New York. 
Lord & Nagle Co., Textile Publishing Co. 
booth. 

THE THERMAL SYNDICATE, LTD., New York. This 
display covered vitreosil (fused pure silica) concentra- 
tion, condensation and cooling plant for sulphuric, nitric 
and hydrochloric acids, etc., also laboratory ware, drawn 
tubes, moulded pipe and other forms of apparatus for 
the chemical and allied industries. The exhibit included 
retorts of 75 and 50 litre capacity, tubes 4% in. and 4% 
in. internal diameter, pipe 15 in. internal diameter and 
“S” Bend coolers 8 in. internal diameter. Special at- 
tention was called to the installation at the Davison 
Chemical Company plant, Curtis Bay, Maryland, where 
the final concentration of 180 tons of sulphuric acid 
daily is carried out exclusively in Vitreosil units. In 
charge of exhibit, E. A. Haynes, S. L. Tyler, E. J. Van 
Vranken, W. W. Winship. 

THWING INSTRUMENT CO., Philadelphia, Pa. High re- 
sistance, multiple record pyrometers. 

TOCH BROTHERS, New York. DUREX CHEMICAL CO., 
Sweetwater, Tenn. Technical paints, water proofing 
compounds, damp proofing paints, enamels, cement 
colors, rust inhibiting and protective paints, varnishes, 
chemical dryers and Japans. Barium products of all 
kinds, colors, chemicals, etc. In charge of exhibit, Archi- 
bald C. Reid, advertising manager; G. H. Benkhardt, 
sales manager; V. P. Krauss, fectory superintendent. 

TOLHURST MACHINE WORKS, Troy, N. Y. Several 
interesting types of centrifugal machines. 

TRADE NEWS SERVICE, New York. Reception booth 

UEHLING INSTRUMENT CO., New York. Uehling CO 
recorders for increasing combustion efficiency, and other 
instruments. 

UNITED FILTERS CORPORATION, Brooklyn, N. Y. One 
American continuous suction filter in actual operation, 
showing cake building characteristics and method of 
discharging solids. One Sweetland filter in actual opera- 
tion, showing filtering characteristics of Sweetland’s 
Patent Metallic Cloth. Small practical units of Kelly 
type filter and Sweetland Clam Shell type filter also on 
exhibition. Complete line on all the various types of 
filter leaves and filter cloths furnished by the U. F. Co. 
on hand. In charge of exhibit, Arthur Wright, H. J. 
Runyon, Jr., T. L. Geuter, H. W. Schmidt, M. J. Jackson, 
R. Cottrell. 

UNITED GAS IMPROVEMENT CO., Philadelphia, Pa. 
Samples of coal tar product, tar naphthalene, sulphate 
of ammonia, phthalic anhydride, etc. 

UNITED LEAD CO., New York. “United” lined acid pipe 
and fittings. 

U. S. CAST IRON PIPE & FOUNDRY CO., Burlington, 
N. J. Display of “Usicast” chemical castings and U. S. 
cast-iron pipe. Included a cast-iron pipe line showing 
various thicknesses and types of joints of U. S. cast-iron 
pipe. Also several reproductions of “Usicast” equip- 
ment. H. A. Hoffer of the chemical castings department 
in charge. 

U. S. DEPT. OF AGRICULTURE. Fertilizers and photo- 
graphs of processes. 

UNITED STATES MAGNESITE CORPORATION, New 
York. Showed magnesite from their mines in California 
and Washington and ranging through the different 
manufactured products, such as caustic magnesite, dead 
burned magnesite, ferromagnesite, down to the common 
Epsom salts, also a product of magnesite. Also showed 
a new polish for all kinds of metals, glass, ete. In 
charge of exhibit, F. E. Schundler, Karl K. Kennedy, 
George H. Nielson. ‘ 

U. S. SMELTING CO., INC. Commercial samples of lead, 
electrolytic, common and antimonial, copper, spelter, 
electro and high grade, selenium, cadmium, bismuth, 
arsenic. Full size gold and silver bars. Platinum and 
palladium. A new departure in exhibits in that the 
arrangement of shelves and equipment is permanent and 
the property of the exhibitor. The whole can be re- 
moved from place to place. A beautiful example of bis- 
muth crystals shown. In charge of exhibit, Sidney Rolle. 
Don Irions, B. B. Hood and Joseph Clark. , 

UNIVERSAL FIBRE CO., Trenton, N. J. Fibre barrels. 

VALLEY IRON WORKS, Williamsport, Pa. Reception 
booth. 

H. VAN EMDEN & CO., New York. Tanks, pans, stacks, 
kettles and plate work. Quick delivery. Sales agencies 
In charge of exhibit, H. Van Emden, M. I. Dorfan. 

VISCAMITE CO., New York. Samples of viscamite, a 


Bragdon, 
Reception 
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patented vegetable glue for all purposes where animal 
glue is used. 

WALLACE & TIERNAN CO., INC., New York. Demoi:- 
stration of chlorine diffusor in operation. Exhibit of 
chlorine control apparatus. 

WAL PHOTO CO., New York. Official photographer of the 
exposition. 

WARNER CHEMICAL CO., WARNER-KLIPSTEIN 
CHEMICAL CO., New York. Exhibit, Nelson electro- 
lytic cell. Chemicals: Acetic anhydride, acetyl chloride, 
acid phosphoric, aluminum hydrate, caicium phosphate 
monobasic, carbon  bisulphide, carbon  titrachloride, 
phosphorus trichloride, pnosphorus oxychloride, soda 
caustic liquid, soda caustic solid, sodium phosphate mono- 
basic, 100%, sodium phosphate monobasic pyro, sodium 
phosphate dibasic com’l, sodium phosphate dibasic U. S. P. 
tran., sodium phosphate dibasic, U. S. P. anhyd., sodium 
phosphate tribasic, sulphur chloride. 

WARREN, WEBSTER & CO., Camden, N. J. Metering 
Feed Water Heater. The apparatus shown in actual 
operation is the well-known Webster-Lea heater meter. 
It consists of a standard Webster open feed water 
heater combined with a genuine Lea V. Notch Weir 
meter to form one unit. ‘The outstanding features are 
that heater and meter are independent units, so arranged 
that either can be operated independently or in combina- 
tion as desired. The flow of water to the meter is con- 
trolled by a float-actuated valve in strict accordance 
with boiler feed requirements, so that the meter cannot 
flood. Extra large pump storage is provided. Webster 
oil and steam separators, expansion joints and heating 
system specialties are also shown. In charge of exhibit, 
W. F. Bilyeu and G. A. Binz. 

WELDING SUPPLY CO., New York. Welding and cutting 
apparatus, oxy-acetylene, oxy-thermalene, thermit elec- 
tric welding apparatus. 

WERNER & PFLEIDERER CO., Saginaw, Mich. Uni- 
versa! kneading and mixing machines for chemical and 
allied industries. Photographs of installations. 

WESTINGHOUSE ELECT. & MFG. CO., East Pittsburgh, 
Pa. This company exhibited apparatus of their line 
that is used in the chemical industry. This includes 
motors, starters, oi] switches, circuit breakers, meters 
and transformers. A line of laboratory apparatus is 
also shown. This includes electric stoves, hot plates, 
water heaters, fans and air purifiers. A number ot 
Bakelite Micarta gears are shown. Bakelite Micarta 
is the only non-metallic gearing material that is self- 
supporting and in most cases neither bushings nor 
flanges are needed. A Thury regulator is shown. This 
regulator regulates the temperature of electric furnaces 
automatically. 

WEST TEXAS MICA CO., Houston, Texas. Mica products. 
WHITALL-TATUM CO., New York. Chemical giassware 
and rubber goods. In charge of exhibit, W. W. Figgis. 
WILLIAMSBURG CHEMICAL CO., INC., Brooklyn, N. Y. 
Sulphur black, malachite green, auramine, benzyl 
chloride, benzol chloride, benzaldehyde, benzoic acid, 
U. S. P., benzoate of soda, U. S. P., dinitrochlorbenzo], 
permanganate of soda. In charge of exhibit, Charles 

L. Hirsh. 

ZAREMBA CO., Buffalo, N. Y. 

photos of Zaremba evaporators. 


Reception booth and 


Industrial Handicaps in Switzerland 


The Department of Commerce has issued a bulletin 
covering the industrial situation in Switzerland, which 
gives interesting information regarding the effect of 
the war upon Swiss chemical and metallurgical in- 
dustries during the last year. 

COAL SUPPLY AND PRICES 

The shortage in the coal supply became manifest in 
September, 1916. A committee, with its chief office in 
Basel, was established to arrange for fuel from Ger- 
many and the occupied Belgian districts. An agree- 
ment was reached by which Switzerland was to re- 
ceive 253,000 metric tons of coal and coke monthly— 
50,000 for railways, 7,000 for sidings, 51,000 for gas 
works, and 145,000 for domestic and industrial pur- 
poses; but in reality the full quantity agreed upon was 
never delivered. 

The retail prices of fuel per metric ton steadily rose 
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from $12.50 in January to $17.25 in December for Bel- 
gian coal, while coke increased from $11.20 to $16.60. 


RAW MATERIAL FOR SWISS METAL INDUSTRIES 


In 1916 material improvement was shown in the 
Swiss metal industries. The various orders placed with 
Swiss firms were carried out with fewer difficulties 
and, owing to the absence of German competition. 
prices for the finished products were satisfactory. Ma 
chine tcols were in heavy demand. 

Tprough a commercial agreement with Germany, 
Switzerland hoped to relieve its economic difficulties, 
but did not succeed because German consignments ot 
steel and iron were long delayed, despite contracts for 
immediate delivery. Representatives then obtained 
satisfactory supplies from the United States, but man) 
transportation handicaps were experienced. The prices 
per short ton were: 


Normal Price 
$12-314 


Dec., 1916 


EN vaccine waatan ene $70-$88 


Er a $122-$176 $32-$39 
a eee $35-$53 $12-$14 


The German Steelworks Association, through a cen- 
tral office, canceled the mark currency, fixed a standard 
for the franc, and voided Swiss contracts causing a 60 
per cent price increase. No pig iron could be imported 
from Germany from July to November, when the 
United States became the principal country of supply. 
rin came from Germany until June, 1916, after which 
shipments declined and prices increased 300 per cent. 
The price of electrolytic copper advanced from 24', 
cents in January to 38 cents in July, receding to 33', 
cents in December. 

The manufacturers of ammunition depended entirely 
upon the country’s resources for acids, which were 
hardly sufficient. The fair supplies of hydrochloric, sul- 
phuric, and nitric acids relieved the shortage of other 
materials and kept the factories in operation. 

ANILINE COLORS AND ARTIFICIAL INDIGO 

There was a decrease in aniline exports to the United 
States in 1916 amounting to 6 per cent, and an increase 
in value of 113 per cent. This was due to the general 
advance in prices and to the exclusive shipment of the 
finer and more expensive colors. The progress made in 
the American color industry practically excluded the 
lower grades of Swiss dyes from that market. Anxiety 
was felt in Switzerland concerning the future trade in 
Swiss colors with both the United States and England. 
The belief that those countries would not be able to »-~ 
duce aniline dyes was disproved. Since 1914 dye fac- 
tories have also been built in France, Italy, and Rus- 
sia. It became more and more difficult in 1916 to obtain 
necessary raw materials from England and the United 
States. The Swiss manufacturers are now preparing to 
withstand the apparently concerted effort of German 
color manufacturers to undermine them. 

The quantity of artificial indigo exported to the 
United States in 1916 declined by 212,521 pounds, but 
was valued at $150,229 more than that shipped in 1915. 
That there was an actual increase in value is unlikely, 
but the new tariff law making this color dutiable com- 
pelled the manufacturers to state the market value, 
whereas formerly, under free entry, they gave only 
nominal values in their invoices. The decrease in quan- 
tity should probably be attributed to the activity of 
the British firm of Elesmer Port. 
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The Russian Market, Its Possibilities and 
Problems 
By A. J. Sack 
Director, Russian Information Bureau 

The present war and the Revolution undoubtedly 
opened a new era in Russian industrial development, 
and there is no question but that by a proper and active 
policy the United States will share largely in this 
development in Russia. 

Russia needs the help of American capital and busi- 
ness enterprise in her economic development. The United 
States, with a surplus capital and with a steadily in- 
creasing industrial production, requires the immensely 
large Russian market as an outlet for its trade and its 
investment. The two countries are in a splendid posi- 
tion to supplement their respective economic require- 
ments. 

The present war has created many changes in the 
prospects for the development of a close economic co- 
operation between Russia and the United States, but 
even prior to the war there is strong evidence showing 
the tendency toward economic co-operation between 
Russia and the United States. The changes effected 
by the present war are therefore only an emphasized 
continuation of the natural tendency toward an Amer- 
ican-Russian economic rapprochement. 

The United States export to Russia always has been 
greater than Russia’s export to the United States. By, 
comparing the Russian and the United States statistics 
referring to the United States export, the following 
table is obtained: 


S. Export to Russia U. S. Export to Russia 
According to I Ss A cording to Russiar 
Statistics Statistics 
Yearly average in n or yf dollars) 
11.9 l 
16.7 » 4 


In this table preference must be given to the Russian 
statistics. A great part of the goods en route from 
the United States to Russia was frequently reloaded in 
west European ports and therefore appeared in the 
United States statistics as export to Germany, Great 
Britain or Holland. “The United States is playing a 
greater part in our trade,” says the official report of the 
Russian Ministry of Finance, “than can be seen in our 
Statistical reports. The real amount of our trade with 
the United States is not obvious, on the one hand, be- 
cause of our undeveloped direct trade relations, and 
on the other hand, because of the middleman’s part, 
played until now by Germany and Great Britain.” 

This official Russian statement can be reversed to 
interpret the American side of the situation. Russia 
is playing in the United States trade a considerably 
larger part than can be seen in United States statis- 
ties. 

The two countries have need of one another, and, 
therefore, trade between them developed even under 
the most adverse circumstances. It is impossible to 
Say what was the real amount of American-Russian 
trade, but assuredly considerable quantities of Russian 
goods were successfully brought into this country and 
great quantities of American goods were successfully 
brought into Russia. 
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GOODS NEEDED IN THE UNITED STATES IMPORTED 
FROM RUSSIA 

Russia supplies the United States almost exclusively 
with raw materials. In 1910 Russia’s entire export 
to the United States, according to Russian statistics 
amounted to 4.84 million dollars. Of this, 4.69 million 
dollars—about 97 per cent—was raw materials. Such 
products as hides and skins, wool, horse manes, horse 
tails and bristles hold first place among these exports. 
Russian statistics accredit these goods with a yearly 
average of 2.22 million dollars for the period 1906-1910 
out of 3.82 million dollars of Russia’s entire export to 
the United States. 

Second place should be given to licorice root. It is 
of interest to observe that the United States is almost 
the sole market for Russia’s licorice root. In 1910, out 
of 29.24 million pounds of Russia’s total export ot 
licorice root, 27.73 million pounds were exported to the 
United States. 

Besides the products mentioned above, it is necessary 
to call attention to Russia’s export of rubber waste, 
manganese ore, flax and hemp. According to United 
States reports, the export of these goods to the United 
States was greater than the Russian statistics show. 
During the period 1906-1910 the United States import 
of rubber waste averaged 4.83 million pounds, accord- 
ing to Russian statistics, and 6.53 million pounds ac- 
cording to the United States reports. As for manga- 
nese ore, Russia reported 24.3 million pounds and the 
United States reported 30.4 million pounds. The most 
noteworthy difference is found in the statistical re 
ports relating to Russia’s export of flax and hemp. 
According to the Russian statistics, the yearly average 
of Russia’s flax exported to the United States during 
the period 1906-1910 amounted to 481,100 pounds. Ac- 
cording to the United States statistics, it amounted to 
6,786,000 pounds. The corresponding figures for hemp 
are 241,800 pounds in Russian statistics. 

According to the statistics of both countries, there- 
fore, during the ten years previous to the present war 
there has been a remarkable increase in the exportation 
to the United States of Russian raw materials consist- 
ing chiefly of licorice root, hides and skins, furs, hair 
and bristles, wool, hemp, horses’ manes, horses’ tails, 
pulp and rubber waste. The American statistics show 
also that a considerable amount of flax and flax tow 
must be added to this list. 

During the war, on account of the restrictions placed 
by the Russian Government on the movement of Rus- 
sian raw materials to the United States, it has been 
difficult to secure a free importation from Russia to 
this country. There has been, however, a very steady 
increase in the demand for Russian raw materials of all 
kinds. This is particularly true of furs and fur skins, 
of hides and skins, especially calf skins and goat skins, 
and also of Russian seeds. A typical illustration is the 
fact that prior to the war the United States purchased 
most of its sugar beet seed for planting purposes in 
Germany. Germany in turn secured the bulk of this 
seed from Russia. Since the war direct relationships 
have been opened and the United States has imported 
large quantities of Russian sugar beet seed. Careful 
estimates show that there is a market demand in the 
United States for from 60 to 75 million dollars’ worth 
of Russian raw material, which forms a nucleus for a 
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large reciprocal trade with America, and to some degree 
discounts the idea that the trade between the United 
States and Russia is not supplemental in nature. 


GOODS NEEDED IN RUSSIA 


UNITED 


IMPORTED FROM 
STATES 


THE 


As to the United States export to Russia, there is 
again a great difference in the Russian and the United 
States statistics, relating not only to trade totals, but 
to individual articles of trade. 

Cotton holds first place in the United States export 
to Russia. It has been noted before that the amount 
of cotton exported to Russia by the United States in 
1910, according to statistics on this side, was 38.89 
million pounds, whereas Russia reports 164.95 million 
pounds. And undoubtedly, even Russian statistics do 
not cover the entire amount of cotton coming originally 
from the United States. 

Machinery and technical supplies hold second place 
in the United States export to Russia. And here special 
mention must be given to agricultural machinery and 
implements. During 1901-1905, according to Russian 
statistics, the entire United States export of machin- 
ery to Russia amounted to 3.23 million dollars, yearlv 
average; of this 2.73 million dollars covered the United 
States export of agricultural machinery and imple- 
ments. Reports for the period 1906-1910 give 4.94 
million dollars as the entire machinery export, of which 
4.43 million dollars covers the export of United States 
agricultural machinery and implements to Russia. 

It is interesting to note that in the United States 
statistics relating to the export of agricultural machin- 
ery and implements to Russia, larger figures are given 
than those above. Reports on this side give 3 million 
dollars as the annual average for the period 1901-1905, 
as against the 2.73 million dollars quoted by the Rus- 
sian reports. Corresponding figures for the period 
1906-1910 are 5.17 million dollars, according to American 
statistics, and 4.43 million dollars, according to Rus- 
reports. For 1913 there is 5.31 million dollars 
according to the United States statistics and 4.7 mil- 
lion dollars according to Russian reports. It is natural 
to expect the Russian figures to be higher than the 
American, because the Russian estimate is a combined 
estimate of the price in the American port plus freight, 
insurance, loading expense, and even often including 
the profit of the west European middleman. The re- 
port of the Russian Ministry of Finance explains the 
situation very clearly. “Part of the American machin- 
ery,” says the report, “after being reloaded in Ger- 
many, England or Denmark, is registered in our statis- 
tics as coming from these countries and not from the 
United States.” 


sian 


The same may be said about copper, which holds third 
place among the goods imported in Russia from the 
United States. According to Russian statistics, the 
United States copper imported averaged yearly 8.88 
million pounds during 1901-1910. On the other hand, 
according to the United States statistics, the amount 
was 18.52 million pounds. It is seen that the amount 
of United States copper that entered Russia, according 
to American statistics, more than double the 
amount given in Russian reports. The Russian Min; 
istry of Finance gives again a very definite explana- 
tion of the situation. “We receive United States cop- 
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per,” says the report, “through Germany's and Great 
Britain’s hands.” 

A remarkable discrepancy occurs further in the sta- 
tistics relating to United States flour imported in 
Russia. According to Russian statistics, the yearly 
average import of United States flour of every kind, 
excluding potato flour, during the period 1906-1910 
amounted to 15.7 million pounds. On the other hand, 
according to the United States statistics, the yearly 
average export to Russia of only wheat flour for the 
same period amounted to 75.81 million pounds. The 
flour is exported mostly to Finland, and because of the 
lack of direct connections with the United States it is 
registered in Finland as brought from Germany. This 
fact has been mentioned more than once even in the 
German Official reports. 

The following table shows the growth of the United 
States export to Russia before the war, according to 
United States statistics: 


U. S. Yearly Average Export to Russia (In Thousands of Dollars) 
1901- 1906- 1911 
1905 1910 1913 


5.478.0 5.685 


1S96- 
1900 
Cotton (raw) 3,006.0 
Agricultural machinery 
and implements : 684.4 3 5, 
Copper (unmanufactured) $22.( 6 
Wheat flour ‘ 36 395.0 iis 1 
Leather (prepared) 
Machine oil and paraffin 
Rosi: ‘ ‘ 20 
Typewriters 26 172 367 
Cash Registers 26 P 
Sewing machines 
Scales of every 
Twine, cord, ete 


5.0 
’ 
° 


12 


17 
11 
nt) 
16 
15 
32 


kind 


The figures just quoted, together with the figures 
quoted previously regarding Russia’s export to the 
United States, show quite clearly along what lines the 
American-Russian trade rapprochement had begun to 
develop even before the war, before the remarkable 
changes produced in the economic situation of both 
countries. 

Russia supplies and will supply this country with 
materials of the highest quality. The 
of Russian raw materials brought to this country is 
much greater than can be seen from Russian or even 
United States statistics. By creating direct connections 
with Russia, by careful study of the conditions of the 
Russian market, by an active trade policy, the amount of 
raw materials brought to the United States from 
Russia can be multiplied many times to the benefit of 
both countries. 

On the other hand, the United States supplied and 
will supply Russia with all kinds of machinery, with 
all kinds of products that presuppose a highly de 
veloped industrial culture. The possibilities of such 
trade, very apparent before the war, are emphasized 
by the events of the war. Germany, which in 1915 
held 52.6 per cent of all Russia’s import, is now with- 
drawn from the field. By proper and active policy the 
United States can now not only develop that line of her 
trade with Russia that showed a natural tendenc) t 
develop before the war, but even introduce into the 
Russian market a full line of goods never beiore 
brought into Russia from the United States. It is in 
deed, a big opportunity. 


Woolworth Building, 
New York City. 


raw amount 


* This is the figure for 1911 
1913 
** Figures for 1913 


No figures are given for 
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Production of Potash During First Six 
Months of 1917 


More potash has been produced during the first six 
months of 1917 than was made during the entire year 
1916. The reports received by the U. S. Geological Sur- 
vey have been reduced to terms of the commercial unit 
commonly used to measure the available or water-solu- 
ble potash (K.O) in the product, and only material 
actually sold by the producer during this period is in- 
cluded. The weight of the materials handled was there- 
fore much greater than represented by these figures. 


ScumMARY OF THE PROpUCTION or PoTtasn IN THE UNtrep Strares, JANUARY TO 
June (INcLusive 1917 
Available Value at 
Source Potash Point of 
Kw Shipment 


Short Tons 


Natural salts or brines 7,749 $2,808 ,240 
Alunite and dust from cement mills and blast fur 
naces 1,867 746 576 
Kelp 2,143 1,348 ,095 
Ihnstillery slop, wool washings, and miscellaneous 
industrial wastes 2,153 876,714 
Wood ashes alll 84.414 
14,023 $5 864 039 
Only 25 reports of production from wood ashes having come in, some of the 
irger producers not having made returns 


This table includes practically all potash produced. 

The Nebraska alkali lakes still lead, having yielded 
about one-third the entire production. There are now 
at least four important operators in this field. 

The production from Searles Lake, Cal., would un- 
doubtedly be materially assisted by passage of the legis- 
lation now before the House of Representatives dealing 
with the leasing of potash-bearing lands. Continued 
uncertainty as to the status of titles to this property 
has hampered development of this important deposit. 

No production is reported from feldspar or other sili- 
cate rocks, but considerable quantities of potash salts 
and potash-bearing fertilizers were obtained from the 
dusts in cement mills and blast furnaces. 

The production from kelp was about 15 per cent of 
the total, as it was in 1916. 

Potash from distillery slop and other organic sources 
made 15 per cent or more of the total. 

The production of potash from wood ashes, including 
first sorts,” “pearlash,” and other grades, is supposed 
have been much greater than it was in 1916, but re- 
ports from these producers have been much delayed and 
figures obtained thus far are probably not repre- 
tative. The potash made from wood ashes thus far 
orted amounted to 222 tons, which is assumed to 
rage at least 50 per cent K.O. This is perhaps too 
but definite information as to the grade of this 
erial is difficult to obtain. 
he prices quoted range from $3.50 to $6 a unit, a 
meaning 1 per cent of potash (K.O) in a ton of 
material as marketed—that is, a product carrying 
-» per cent K.O may be sold at $4 a unit, which would 
be $100 a ton for the material marketed. 
he figures given seem to indicate that the production 
1917 will exceed 25,000 tons of potash (KO), or two 
and one-half times that made in 1916. This is about 10 
per cent of the average normal yearly consumption ot 
the country before the war, showing the need of fur- 
ther stimulating domestic production of potash. 
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Potash from Alunite 

Fertilizer containing water soluble potash is being 
made from Utah alunite at the present time by the 
Mineral Products Co., St. Marysvale, Utah, who, to- 
gether with the Utah Potash Company, were among the 
first to investigate the possibilities of the production of 
potash from alunite. 

Roasted alunite can be used direct as a fertilizer, in 
fact, raw alunite also can and has been used.‘ Roasting 
increases the potash content to about twice that of the 
unroasted material, by driving off the sulphur, hence a 
great saving in freight is made by roasting. 

The Utah Potash Company is planning to go further 
than roasting alunite, and has built a factory at Tren- 
ton, N. J., where a wet process will be carried out, pro- 
ducing refined potassium nitrate or other potassium 
salts, together with various by-products. The alunite 
will be brought in from Utah where considerable money 
has been spent in development work on the company’s 
alunite deposits near Marysvale. The average potash 
content (K.O) is 7 to 10 per cent. An analysis of the 
alunite made by Dr. H. J. Detwiller of Allentown, Pa., 
is as follows: 


Silica ...... 545 0aucen’ieaadebourds hae 
Alumina subh 4e406eeea00as eran 35.32 
BE as eee bv ao haw wae meee ." 1.99 
NS rr re ce et 40 
Sulphur Anhy. aor Sisah ca leda. 4 clack 37.86 
Ss be cee a a igh eS a sai sien ee 10.85 
ee ET eee ee 26 
IE Sy -6 su Sik Gach a:dce dale aaa eee eae ae 9.99 


The material is brought in in sizes up to 12 inches. 
It is first put through a Blake style crusher from which 
it goes to a 10 or 12-inch traveling belt and from there 
to two Moser mills where it is reduced to '» x *4 inches. 
It is then elevated to three Griffin mills where it is 
ground to 100 mesh. From there it is elevated to a bin, 
and then delivered to leaching tanks as needed. The 
tanks are used in series of three. In the first tank it 
is digested with water and acid, being heated with live 
steam. All of the material dissolves but the silica. 

After filtering, the liquid is run into the second tank 
where the alumina is precipitated with an alkali potas- 
sium compound. The filtrate from the second tank 
goes to the third tank where the sulphuric acid is pre- 
cipitated with barium carbonate, giving barium sul- 
phate. The remaining solution containing the potash is 
then evaporated and the potassium nitrate crystallized 
out. The mother liquor is used over again. 

The company will concentrate a great deal of atten- 
tion on by-products when the process is in satisfactory 
operation. Some of the possible products are silicate of 
soda, alum, aluminium, barium salts, etc. The process 
has been worked out by Dr. H. J. Detwiller, consulting 
chemist, of Allentown, Pa., and Mr. T. F. Taylor, treas 
urer and mechanical engineer of the company. 

Iron Ore in 1916.—The iron ore mined in the 
United States in 1916 reached a total of 75,167,672 
gross tons, the greatest annual output ever made, ac- 
cording to the U. S. Geological Survey. The shipments 
from the mines in 1916 were 77,870,553 gross tons, 
valued at $181,902,277. The quantity mined in 1916 
was more by 19,600,000 tons than that mined in 1915. 
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Synopsis of Recent Metallurgical and 
Chemical Literature 


Metallurgical Industries at Birmingham, England.— 
At the annual meeting of the Society of Chemical In- 
dustry in Birmingham, England in July, Prof. T. Tur- 
NER of the University of Birmingham, reviewed the 
progress of the local metallurgical industries at Bir- 
mingham, during the war. Closely associated with the 
production of coal and iron in this district is the sup- 
ply of refractories, and the manufacture of copper, 
brass, nickel, aluminium, and other metallurgical ma- 
terials. He said the production of iron and steel in the 
Staffordshire district is limited by the moderate sup- 
plies of ore in an inland center. The output is, how- 
ever, by no means negligible, and is equal to that of the 
whole of the United Kingdom a century ago. The basic 
process of steel manufacture is that which is chiefly fol- 
lowed, and the open-hearth furnace is taking the leading 
place here, as in other centers of the steel trade. The 
wrought iron trade, though much smaller in volume 
than in its palmy days, still flourishes, and all the local 
works have been fully employed at remunerative prices. 
The blast furnaces produce foundry forge and basic 
pig irons; the maximum output has been maintained, 
and it is proposed to put additional furnaces in blast. 

In the brass and copper industries there has been un- 
precedented activity. Though no new scientific discov- 
eries have to be recorded, many improvements have 


been introduced into works practice. Incidentally ref- 


erence may be made to the extended use of town gas 
for melting purposes, with resulting increase of speed 


and economy. Tilting furnaces are now much more 
used than was formerly the case. An important local 
industry is that of cartridge manufacture. The results 
of researches conducted in the University of Birming- 
ham, by Dr. O. F. Hudson, have been found of consid- 
erable value to local manufacturers, particularly in con- 
nection with the annealing of metals, and the composi- 
tion and treatment of certain brasses which have re- 
cently had an extended application. 

The local nickel industry has been taxed to its ut- 
most capacity; not only has there been the unprece- 
dented demand for cupro-nickel, but the nickel silver 
trade has been by no means idle, while there has been a 
demand for pure nickel goods such as were formerly im- 
ported from the Continent. 

Professor Turner said that in no direction has there 
been greater expansion than in the aluminium industry. 
There are now several large aluminium foundries in the 
city, and the output of only one of these would be equal 
to that of the whole world a dozen years ago. The prod- 
uct has been largely used in connection with munitions 
of war, as in certain parts of shells; in aeroplane con- 
struction, and for many other purposes where strength 
and lightness are desired. The metal is now very gen- 
erally melted by means of town gas as fuel. This has 
been found to be cheap, clean, and convenient. Melting 
is performed either in graphite crucibles, or very com- 
monly in cast iron pots, which are preferably protected 
by a wash of inert material. Pure aluminium is very 
seldom used; the alloying metals include zinc, copper, 
and occasionally tin, nickel, manganese, or other metals. 
Researches in the properties of these alloys have been 
conducted, and so far as opportunities permit, are still 
in progress in the University laboratories. 
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Recently special attention has been drawn to the pro- 
duction of malleable cast iron, which is an industry 
which has long been associated with Walsall, Birming- 
ham, and the intermediate district. There are at pres- 
ent some 99 firms engaged in the local trade, and many 
of these conduct their business on a relatively small 
scale. The process generally followed is the Réaumur, 
or European method, of more or less complete oxida- 
tion of the carbon, as contrasted with the American or 
“Black heart” process in which the carbon is precipi- 
tated as fine grained, or secondary, graphite. For the 
production of this malleaable cast iron the raw ma- 
terial employed is obtained from pure hematite ores, as 
it is usually considered to be important to have metal 
which is low in phosphorus and manganese. The de- 
mand for specially pure ores for other purposes has led 
to attention being directed to the question as to how 
far other materials can be employed to replace the purer 
cast iron hitherto used. It is known that good material 
can be produced even when 0.25 per cent of sulphur or 
phosphorus is present, though the details of the anneal- 
ing process have to be modified somewhat to suit the 
kind of iron employed. The problem is how to intro- 
duce an iron of a somewhat different composition with- 
out cdisorganizing the work of the smaller manufa 
turers who depend largely upon old-established meth 
ods of working. No doubt in time the larger firms will 
he forced in this, as in other manufactures, to adopt 
scientific methods, including chemical analysis and ac 
curate temperature measurement. If this should be the 
result of the present difficulties the whole industry will 
benefit permanently. It is generally recognized that the 
trade is an important one; that it is capable of ver) 
considerable exension; and that it is upon the adoption 
of scientific methods that such extension (or extinction 
will ultimately depend. 

Cartridge Brass.—At the annual meeting of the So- 
ciety of Chemical Industry in Birmingham, England, 
Dr. H. W. BROWNSDON read a paper on cartridge brass 
He said the term includes pure copper-zinc alloys con 
taining 65 to 75 per cent of copper. Such alloys are 
specially adapted for the manufacture of cartridge case- 
where the properties of malleability, ductility, and 
strength require to be combined in such a manner as t: 
facilitate working, and at the same time to produce a 
finished product which will withstand the shock of firing 
in rifle or gun. 

In order to meet these conditions, the raw materia! 
used, viz., copper and spelter, must be of the highest 
quality and purity. The copper should be equal to ele: 
trolytically refined, and practically free from lead, iron, 
bismuth, arsenic, antimony, etc., and should on analysi: 
show 99.93 to 99.95 per cent copper. It is desirable t 
melt down cathode copper into ingots before use in the 
manufacture of cartridge brass. The spelter shou!’ 
analyze 99.9 to 99.95 per cent of zinc and be as free as 
possible from lead, iron, arsenic, etc. The two meta's, 
together with a proportion of clean heavy scrap, are 
melted in crucibles, the molten metals thoroughly mixed 
and then poured into dressed cast iron ingot molds. A 
good cartridge brass should not show on analysis more 
than Fe 0.045 per cent, Pb 0.025 per cent, with traces 
of other constituents. The cast metal is by subsequent 
rolling and intermediate annealing reduced to a defini'e 
thickness, in which form it is termed finished strip. 

The changes in physical properties that the metal un- 
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dergoes in passing from the ingot to the finished strip 
are shown by the following figures: 


Yield Tensile Elonga Hardness, 
Point Strength tion Brinell 
Tons Tons Per Cent 
Ingot (chill cast 6 16 60-—70 60 
Strip, hard rolled Over 20 1—40 10—15 150— 200 
Finishing strip, annealed at 650 
deg. C 6 —23 iH 75 60 


The annealing operations in the manufacture of cart- 
ridge brass are carried out at temperatures in the 
neighborhood of 650 deg. C. It is not uncommon prac- 
tice to work at a higher temperature than this, say, 
680 deg. to 700 deg. C. when annealing the metal in the 
thicker and heavier stages. By so doing, the time re- 
quired for annealing is reduced. With thinner metal and 
products which more rapidly attain to the furnace tem- 
perature the 650 deg. C. temperature is more closely ob- 
served, the time required being determined by the form 
of the product to be annealed and by the type of fur- 
nace used for the annealing. In muffle furnaces worked 
ntermittently, the time may be three-quarters hour, 
while in rotary worm-fed gas muffles, suitable for smal! 
articles, the time may not exceed five minutes. 

Apart from the enormously increased demand during 
the past three years, there has been no development of 
interest. Output has largely dominated other considera- 
tions. 

Firms already engaged in the manufacture before the 
war have increased their plant and developed the manu- 
facture on pre-war lines. 
attention are: 

1) The chemical composition of the alloy. 

2) The casting of the molten alloy. 

3) The work to which the alloy is submitted during 
the mechanical operations. 

1) The annealing of the alloys between the mechan- 
ical operations. 

What may be recognized as the theoretically best 
method may in practice prove too slow. 

It has been difficult during the past years of intensive 
manufacture to pay the necessary attention to the eco- 
nomical side of the manufacture. From raw material 
to finished product in the case of cartridge brasses, the 
percentage loss of material through volatilization, oxi- 
dation and pickling amounts to several per cent. Some 
this is recoverable and during the annealing process 
some extent preventable. The chief improvement to 
looked for in this direction is annealing in a non- 
oxidizing atmosphere. There is nothing new in the 
a of preventing oxidation losses during annealing, 

as in numerous other matters, the war has im- 
pressed upon us the shortcomings of many pre-war 

thods. 

Vith the withdrawal of sulphuric acid from use for 

kling purposes, and its substitution by nitre cake 
solutions, the value of clean annealing as against dirty 
annealing has become much more emphasized, and in 
the future the bright annealing of all copper alloys 
should be aimed at. 

‘he manufacturer finds no difficulty in obtaining 
metal of the purity demanded. In the details of work- 
ing, the metallurgist knows exactly what he wants both 
as regards annealing temperatures and work that can 
be put on the metal. His difficulty is in securing that 


The conditions requiring close 


; 
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uniformity of treatment which ensures complete success. 

Pyrometry is an essential aid, but its application to 
this class of work in bulk is still open to considerable 
improvement. The testing of the hardness of the prod- 
ucts during manufacture and when completed is a 
matter of importance, and the method to be employed is: 
best determined by the nature of the product to be 
examined. Both the scleroscope and the Brinell instru- 
ment are of value, and it is a matter of detail as to- 
which is the more suitable. The fundamental condi- 
tions involved in the manufacture are the alternating 
production of strains by work and their release by am 
nealing. The final product is commonly left in a more 
or less strained condition. As a means of determining 
the position and nature of the strains, the weakening 
of the metal by immersion in mercuric chloride solution. 
which allows the strains to develop visible cracks, is 
most valuable. 

The success of the industry, therefore, lies in carry- 
ing out the manufacture under uniform conditions, 
which conditions should be governed by: 

(1) Analytical control of the metals going into the 
pot. 

(2) Analysis of the cast ingot. 

3) Correct distribution of mechanical work at the 
various stages of manufacture. 

4) Correct annealing checked by pyrometer, micro- 
scope and hardness tests. 

Finally, a complete examination, both chemical, metal- 
lurgical and physical, of the finished product should be 
svstematically made. 

Mr. Alex. E. Tucker said that the heat at which the 
strips were cast was most important. Were they cast 
as hot as possible? Then, again, in regard to the manu- 
facture of fine tube the author was emphatic on the 
point that he received virgin metals of a high grade, 
but he (the speaker) had often found that copper band- 
ing used on cartridges contained a quantity of arsenic. 
He agreed as to the value of the mercuric chloride test. 

Dr. Brownsdon in replying to Mr. Tucker said they 
worked at the lowest pressure possible right through. 
It was not unusual to find traces of arsenic in certain 
kinds of copper. He had been able to trace trouble in 
cartridge brass to phosphorus. It arose from the scrap 
metal, and it tended to cause metal to crack when in a 
strained condition. In regard to the percentage of anti- 
mony the quantity was small, probably 0.06 to 0.07 
per cent. 


Iron and Steel 


Hardening High-Speed Steel Tools.—A method of 
hardening which has been found most successful and 
economical is described by J. E. ROGERS in the Ameri- 
can Machinist for Aug. 16, 1917. After experimenting 
with the carbonizing treatment, in which it was found 
difficult to regulate the thickness and uniformity of 
the skin, the following method was adopted, applicable 
to large and small tools. First, the tools are pre- 
heated to 1600 to 1700 deg. F. (the greater the cross- 
section of the tool the higher the temperature) in an 
overfired furnace in which oil is used as fuel and steam 
as the atomizing agent. This preheating shortens the 
time of the hardening heat which follows, and assures 
perfect and uniform assimilation of that heat. 

The temperature of the hardening furnace, which 
is similar to the one used for preheating, depends on 
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the analysis of the steel, which must be known before 
any heat treatment is attempted. Steels of lower tung- 
sten content harden at much lower temperature than 
those which contain higher percentages. Having worked 
many brands of steel, the author finds 
that temperatures can be included within the limits of 
1950 to 2300 deg. F. 
sential, and the use of accurate thermo-couples is ad- 
vised. The length of time of the hardening heat de- 
the size of the tool, but should not be 


with a great 


The correct temperature is es- 
pends on 


longed much beyond the time when the determined tem- 
Soaking at the hardening tem- 


pro- 
perature is reached. 
for the larger pieces, but 
The 
quenching medium is oil, of such character that pro- 
will thicken. Tempering 
should be done at the maximum temperature, from 600 
or 700 to 1000 deg. F. 

The method any muffle fur- 
nace, using the front for preheating and the back for 
the hardening heat. Loss by this process has been 
negligible, and the results are the best obtained by 


verature may be necessary 
| . 7 


should never be practiced on smaller, finer tools. 
use not cause it to 


longed 


can be carried out in 


any method. 

Economizing high-speed steel by welding short tips 
of the material to shanks of machine or carbon steel 
has become a practice in many shops, due to the high 
cost of the high-speed steel. American Machinist for 
Aug. 16, 1917, describes two methods adopted for this 
purpose. In one case the electric butt welder is used, 
requiring a current of from 4 to 10 volts and 400 to 

For lathe tools the tip of high-speed steel 
is from 114 to 3 in. long. A piece of tin is spot-welded 
over the joint of the two steel sections to hold them in 
alignment. The tool is then held in the jaws of the 
butt welder and the two pieces united. The time re- 
quired is about minute. For reamers, the tip of 
high-speed steel is about 2 in. long. For the annealing 
operations that follow the dressing of the joint the 
tools are put into an oven at 1600 deg F. for about 
6 hours. They are then placed in lime to cool for from 
7 to 10 hours. This operation is followed by the hard- 
ening process, in which the tools are heated to approxi- 
mately 2200 deg. F., and quenched in kerosene or fish 


500 amperes. 


oil. 

Oxy-acetylene welding also is practiced for the same 
purpose, the high-speed steel tips being clamped in a 
jig with the machine-steel shank. When the flame of 
the torch is applied to the joint to be welded the metals 
expand before the jig becomes heated, and are thus 
forced together. When the weld is completed the tool 
is removed from the jig and placed in powdered lime 
or bar sand to prevent chilling and the formation of 
hard, brittle spots in the weld. 


Gold and Tungsten 


Investigation of a Gold and Tungsten Ore in Idaho. 
The recent demand for tungsten, and the high prices 
paid for the metal, led to the reopening of some mines 
in the Murray district, Idaho, which were reported to 


contain a gold-tungsten ore. Anticipating an interest- 
ing metallurgical study, R. R. GoopricnH and N. E. 
HOLDEN of the University of Idaho, investigated the 
mines and made experiments on the ore. While no 
gold-tungsten ore was discovered, a condition was dis- 
closed which forms the subject of a paper by the inves- 
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tigators in the August Bulletin of the A. I. M. 
which the following is a summary: 


“1. In the Golden Chest vein, the tungsten mineral, 
scheelite, occurs in rich segregations, in a more or less 
disturbed or distorted portion of the vein known as the 
tungsten zone, barren of gold and pyrite-free. 


sa 


2. Since the tungsten mineral in the vein occurs in 
these rich segregations, a considerable portion of the 
ore is sacked in the stope and sent out to a cleaning 
floor, where it is brought up to a shipping grade by 
hand-picking. 

“3. In breaking down the ore in the mine, some fine 
tungsten mineral becomes mixed with waste rock and 
some pyritic material carrying small gold values. The 
tungsten mineral is recovered from this material (mill 
feed) by concentration. 

“4. Gravity concentration produces pyritic tungsten 
concentrates, 53.7 per cent WO,, with high pyrite con- 
tent. This is not a shipping grade. 

“5. The objections to flotation, as a means of purifying 
the pyritic tungsten concentrates, are: The purified 
tungsten concentrates are not sufficiently clean; there 
is considerable loss of tungsten in the overflow; and 
fine grinding is required. 

“6. The pyritic tungsten concentrates, when treated 
by roasting for magnetism followed by magnetic sepa- 
ration, yield purified CaWO, concentrates of shipping 
grade, WO, greater than 60 per cent, and sulphur less 
than 1 per cent. On all but the two finest sizes, the 
net recovery, expressed as per cent of WO, in the mill 
feed, is practically 90 per cent or greater, and on the 
two finest sizes, 76 to 83 per cent. 

“7. The investigation of the distribution of gold in 
the products is interesting only from a technical stand- 
point and not from a commercial. The profits must be 
derived from the output of purified CaWO, concen- 
trates.” 

Copper, Lead and Zinc 
The conservation of mill tailings for future treat- 

ment, with present enrichment and segregation as a 

preliminary step, is the subject matter of a timely 

paper by F. E. Marcy in the August Bulletin of the 

A. I. M. E. The author reviews the prodigal waste of 

mill tailings in earlier years, showing how anxious the 

managers were to get rid of such material by dumping 

it into streams or lakes where it would be out of the 

Butte, Coeur d’Alene, Flat River, Colorado and 

Lake Superior districts are cited as typical examples 

of such waste. At the present time mill tailings are 

impounded as a matter of necessity forced on man) 
companies by laws against the pollution of streams, and 
as a consequence millions of tons of such material are 
available for future treatment. At the same time little 
discretion has been shown in the segregation of the 
more valuable from the valueless parts of such tailings, 
with the result that future treatment is made more 
difficult. The author enters a plea for segregation at 
the time the tailings are made, and suggests that this 
can be done with comparatively little expense and wit! 
great benefit for the future. Middlings not now profit 
able should be stored separately from general tailing: 
and oxide and carbonate products should be similar! 
separated from sulphides. Sand should be separate 
and segregated from slime, and the latter could be aga 
divided into two products of different value. In genera 
tailings containing probable recoverable metals shou 
not be stored over large areas in horizontal layers, nor 
should the first tailings of a process, which usual! 
are richer than those made subsequent to improv:- 
ments, be so placed that they will later be covered | 
valueless material. The cost of such segregation would 
be low at the time of initial milling, and should be 
charged to capital as a deferred asset and not to cur- 
rent operation. 


way. 
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Efficiency of Zinc-Dust Precipitation.—Among the 


papers offered for the St. Louis meeting of the Ameri- 


can Institute of Mining Engineers in October is one 
on zine-dust precipitation, by W. J. SHARWOOD, metal- 
lurgical chemist for the Homestake Mining Co. After 


discussing the history and principles of the process and 
the methods of its application, the author takes up the 
efficiency of precipitation. 


‘A precipitating efficiency of 100 per 
pure zinc, 1 atom of which should precipitate 2 atoms of 
silver or its equivalent in gold or copper from the 
double cyanide. At this rate 1 unit weight of zinc 
should precipitate 6.03 units of gold, 3.30 of silver, o1 
1.93 of copper, but in actual practice the results are 
much lower. Applied to commercial dust, the labora 
tory test usually shows an efficiency value of 30 to 60 
per cent. Some extremely fine and pure ‘artificial’ zine 
lusts, prepared by redistillation of spelter, have shown 
aboratory efficiencies of 75 per cent or more, and pure 
electrolytic zinc powder is claimed to be equally good. 
Otherwise the efficiency is generally higher when lead 
is present to the extent of a percent or two. Distinctly 
oarse or granular zinc preparations generally show 
very low results. 

“Judged by the actual precious metal precipitated, the 
vorking efficiency on a large scale may be a mere frat 
tion of 1 per cent in the case of low-grade gold solutions. 
\ considerable amount of zinc is always wasted in side 
reactions, such as the evolution of hydrogen, reducing 
lissolved oxygen, or precipitating copper and lead. 
With rich silver solutions the efficiency may approach 
1) per cent, especially if no attempt is made to recover 
the last traces of silver. 

“A practical example of mixed precipitation may be 
from the records of the Drumlummon tailing 
plant, covering three seasons, or twenty-four months 
of treatment of sandy tailing by leaching, the 
being largely in excess of the gold. 


cent. assumes 


taken 


silver 


Sand treated 
Solution precipitated 


290,000 tons 
390,000 tons 
Lb. Av. 
104,000 
113,600 


Precipitate obtained 
Zine dust used 


Metallic zine dust 102,240 

Zinc remaining in precipitate 40,300 — 39.4 

Zine dissolved 61,940 60.6 

Gold in precipitate 2,380 0.39% effi’ney 
Silver in precipitate 16,000 4.75% effi’ncy 
Copper in precipitate 7,800 3.93% effi’ncy 
Total efficiency (Au, Ag, Cu)........... 9.07% effi’ney 


“Percentage efficiency is calculated by dividing the 
veight in pounds by the electrochemical equivalent (Zn 
2.7, Au 197.2, Ag 107.88, Cu 63.5, and Pb 103.6, under 
these conditions) dividing the quotient by the number of 

livalents of zine used, and multiplying by 100. 
he metallic zinc in dust has been taken throughout at 
the approximate figure of 90 per cent. 

“Another instance may be taken from the published 
ilts of a month’s run (May, 1911) of Sand Plant 

1 of the Homestake Mining Co., in which the silver 
ibout 1 per cent of the gold value. Some lead was 
led to the solution as nitrate and recovered in the 
ecipitate. 

“The efficiency for gold was 1.18 per cent, for silver, 
per cent, and for copper 0.19 per cent, in the ‘weak 
ition,’ making a total efficiency of 2.1 per cent. 
larly the efficiency (Au, Ag, Cu) in the ‘low solu- 

’ was only 0.71 per cent. At the same time about 

er cent of the zinc was consumed in precipitating 


it such low efficiencies are tolerated in gold ex- 
traction is explained by the fact that when “low solu- 
tie is going to be thrown away it is obviously worth 
wl to extract the last 2c. worth of gold recoverable, 
if this can be done at the expense of 1c. for zinc, mak- 
ing a fair allowance for refining cost. With zinc at 
l4.5c, per pound, 1 oz. Troy costs le. If this ounce is 
used to precipitate 0.001 oz. of gold (2c.) from a ton 
of waste solution the practice is defensible. 
Salt in the Metallurgy of Lead.—A contribution on 
this subject from the Salt Lake station of the Bureau 
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of Mines is published in the August Bulletin of the A. I. 
M. E. by Messrs. O. C. RALSTON, C. E. WILLIAMS, M. J. 
Upy and G. J. HOLT. 
reagent was suggested by 


The use of salt as a metallurgical 


the existence of Great Salt 


Lake and by the past work in chloridizing ores with 
salt. 


years, during which the following classes of ores were 


The experimental work covers a period of three 


studied: Oxidized ores containing lead, or lead and 


silver or gold, or lead and zine with or without silver; 
sulphide ores of pyrite containing some lead, or complex 
zinc-lead-iron sulphides, or complex sulphides containing 


also precious metals. The summary follows: 


treatment of oxidized ores of lead two 
methods are available. One involves the leaching of the 
lead with a saturated salt solution acidified with 
sulphuric acid, followed by either electrolytic precip) 
tation of metallic lead, or lime precipitation of the 
basic lead hydroxide with the concomitant regeneration 
of the salt solution. The other method involves mixing 
salt with the ore and treatment in a blast roaster, or a 
reverberatory furnace, at a temperature of 800 deg. C., 
or more. At these temperatures lead-chloride fumes are 
formed which can be caught in a Cottrell precipitator, 
and later reduced to the metallic form by treatment 
with lime and carbon in either a melting pot or a small 
reverberatory furnace, with the formation of calcium- 
chloride slag which can be used as a substitute for 
sodium chloride in the volatilization step of the process, 
and means the recovery of from 50 to 75 per cent of the 
chlorine. 

“2. For oxidized lead ores containing precious metals 
or copper, the leaching used after a 
chloridizing roast at slightly over 600 deg. C. The 
volatization process can be used provided temperatures 
of over 900 deg. C., are used, the ore does not tend to 
form a slag, and the percentage of sulphur in the ore 
is low. The zinc in most ores is only slightly affected 
by this latter process. 

“3. Lead can be recovered from practically any 
sulphide ore by the volatization method, but precious 
metals and copper cannot be extracted. Precious metals 
and copper are leached after a chloridizing roast, al- 
though the roast is more difficult of accomplishment 
than is the case with oxidized ores. 

‘4. The volatilization process promises the solution 
of the vexing oxidized siliceous lead ores problem so 
common in the Western arid regions and has the further 
advantage of requiring very little water for the process. 
The chloridizing roasting and leaching method promises 
competition to treatment of low-grade sulphide 
ores containing precious metals by gravity and flotation 
concentration followed by smelting, because of the use 
of only a few simple operations, the production of 
finished metal, and of the higher total extractions 
usually possible. Neither of the salt processes seems to 
offer a fundamental solution of the ‘complex sulphide’ 
problem. 

“5. Installations of the volatization method for oxid- 
ized ores and of the roasting and leaching method for 
one sulphide ore are contemplated. The exact data on 
the ores and processes in these plants will probably be 
available at some future date.” 


“1. For the 


process can be 


close 


Petroleum Shales 


The commercial possibilities of petroleum shales, 
particularly those in the River formation of 
northwestern Colorado, are discussed in the Oil and Gas 
News by FREDERICK G. WIRTHMAN. Compared with 
Scottish shales, which yield a maximum of about 18 per 
cent oil and 2 per cent ammonium sulphate, the Colo- 
rado shales will yield up to 42 per cent oil and 6 per 
cent ammonium sulphate. According to estimates by 
the U. S. Geological Survey, the Colorado shales can 
be made to yield 20,000,000,000 barrels of oil. From 
the author’s experience he would expect a commercial 
plant to yield the following for each ton of shale treated: 
2 lb. of benzole, 42 lb. of cresol, 1% lb. cresol, 1% Ib. 
phenol, 5 gal. gasoline, 25 gal. of burning oil, 10 Ib. 
of wax and 100 lb. of ammonium sulphate. 


Green 
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Recent Metallurgical and Chemical Patents 
Iron and Steel 


Carbohydrates as Deoxidizing Agents.—The deoxi- 
dation of iron and steel baths by the addition of carbo- 
hydrates is patented by ADOLF KLINKENBERG, of Dort- 
mund, Germany. Claim is made for complete deoxida- 
tion, with only traces of carbon entering the bath, and 
a special advantage is found in the production of very 
soft iron. The purer the carbohydrate the better the 
results obtained. Sugar, starch and cellulose are used 
with best effect, though wood and herbaceous plants 
such as leather have been used with success. When 
sugar or starch are used, 2.5 kg. are sufficient to com- 
pletely deoxidize 1000 kg. of steel. With wood shav- 
ings 4 to 5 kg. are necessary. The addition is made 
preferably by introducing packages of the deoxidizer 
into the ingot mold when the molten metal is poured 
therein. Desulphurization accomplished, re- 
ducing the sulphur content of the metal to 0.02 per 
cent. 1,238,409, Aug. 28, 1917.) 


also is 


Gold and Silver 


Electrolysis of Cyanide Solutions.—Further investi- 
gation in the recovery of gold from cyanide solutions 
by electrolysis is indicated in a patent granted to U. C. 
TAINTON and M. F. L. A. AYMARD, of Johannesburg, 
Transvaal, South Africa. The invention comprehends 
passing solution under pressure through porous elec- 
trodes arranged in an apparatus similar to a filter 
anodes and cathodes alternating with distance 
The object is to bring the solution into in- 
timate contact with the the electrodes, 
thereby overcoming a defect in former processes. The 
inventors claim to be able to precipitate 99 per cent of 
the gold contained in a solution of 3 dwt. per ton in 
a single passage of the solution through the electrode 
in a period of less than 5 seconds. Electrodes are in 
the form of filter frames, the anode being composed of 
sheets of peroxidized lead covered with filter cloth, and 
the cathode of filter cloth supported on each side by 
wire gauze or perforated metal plate. In operation 
this cathode is to be covered with comminuted con- 
ducting material, such as finely divided graphite, which 
is deposited out of a liquid carrying the same in sus- 
pension. When the apparatus is thus prepared for 
use, a gold-bearing solution is passed through it, and 
gold is deposited on the graphite of the cathode. l,- 
231,967, July 3, 1917.) 


press, 
frames. 
material of 


Copper and Zinc 

Electrolytic Precipitation of Copper.—The use of a 
semi-soluble (iron or steel) anode in the electrolysis 
of copper solutions is patented by GEORGE C. WESTBY, 
of Ludwig, Nevada. The object of the invention is to 
improve processes using insoluble anodes, and thereby 
overcome objections to such processes by increasing 
the current and energy efficiency of the operation. It 
has been established that if the copper solution carries 
6 per cent of iron as ferrous sulphate at 60 deg. Fahr. 
rapid corrosion of the iron anode is prevented. In 
practice also, a film of carbon and silicious matter re- 
mains on the iron anode and further interferes with 
rapid decomposition. The inventor prepares his solu- 
tion of copper by bringing roasted or oxidized ores into 
contact with hot sulphurous fumes containing both 
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sulphur dioxide and trioxide from the decomposition 
of sulphides and sulphates in a roasting furnace. This 
solution, charged with SO, showing an equivalent acid- 
ity of about 1.5 per cent to 2 per cent sulphuric acid, 
and containing ferrous material, is caused to flow 
through a flume in which electrodes are placed parallel- 
ing the flume. The application of the electric current 
deposits copper and decomposes a portion of the anode, 
thereby adding to the ferrous material in solution, and 
exerting a strong reducing action on such ferric sul- 
phate as might form. Either or both electrodes may 
be rotated in order that higher current density can be 
employed and in order to assist in the removal of polar 
izing gases. (1,231,829, July 3, 1917.) 

Purification of Electrolyte.—In a patent granted to 
FREDERICK J. POPE and ALBERT W. HAHN, of Douglas, 
Ariz., the inventors disclose their proposed method of 
keeping the iron and other impurities in the electro 
lyte at a point consistent with economy in the elec 
trolytic process of depositing copper from its solu 
tions. A portion of the solution coming from the ore 
is withdrawn from the circuit, the amount depending 
on the quantity of iron to be removed. Free acid in 
this solution is neutralized by treating it cold wit} 
residues from a previous agitating operation, such 
residues still containing some copper oxide or sulphate 
The neutral solution is then suitably heated 
treated with finely ground material containing copper 
oxide in sufficient quantity to precipitate the iron, and 
agitation is continued for from two to five hours. So 
lution and residues are then separated, and the latter 
used for neutralizing a fresh batch of solution re 
moved from the circuit. The solution thus freed from 
impurities and enriched in copper is sent to a sep 
arate series of cells where copper is recovered and sul 
phuric acid regenerated. (1,232,080, July 3, 1917.) 


Leaching With Chloride Solution.—A hydrometallur 
gical process for copper, particularly applicable to ores 
contain calcium carbonate, is patented by WALTER A 
SCHMIDT, of Los Angeles, Cal., and by him assigned 
to the Western Precipitation Company. An active 
leaching solution is prepared by electrolyzing salt and 
conducting the chlorine into a leaching solution fron 
which copper has been precipitated. This leaching 
solution consists of calcium chloride in water, say 5 
per cent to 10 per cent strength, and from 0.1 per cent 
to 0.5 per cent iron as ferrous chloride. The latter is 
converted into ferric chloride by the chlorine, 
again reduced to ferrous chloride when copper is dis 
solved from its ores. There is sufficient sodium chi 
ride in the solution to carry the cuprous chloride dis 
solved. When the pregnant solution is precipitated on 
iron, ferrous chloride again enters solution and is r‘ 
generated to the ferric condition by chlorine. Ar 
oxide or hydroxide of iron which is formed in the 
process is also dissolved to chloride, with the produ 
tion of hypochlorus acid which is a good solvent for 
copper. (1,237,220-1, Aug. 14, 1917.) 

Electrolytic Deposition of Zinc.—Apparatus for the 
production of electrolytic zinc in satisfactory physical 
condition is patented by MARCEL PERREUR-LLOYD, of 
of Boulogne-sur-Seine, France. It comprises a vessel 
in which are disposed rotating cathodes in the form of 
long cylinders, and anodes in the form of perforated 
lead troughs which almost completely surround the 
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cathodes, being open at the top. The open space at the 
top of the anodes permits the removal of cathodes 
when metal has been deposited to sufficient thickness, 
and also permits of the application of apparatus de- 
signed to remove hydrogen bubbles from the surface 
of the cathode and render the surface of the metal 
smooth and even. This latter device consists of fingers 
mounted on a reciprocating rod above the cathode, each 
finger carrying a pad of parchmented skin made in- 
soluble by treatment in aldehyde or acetone. (1,235,- 
723-4, Aug. 7, 1917.) 

Zinc Retort Furnaces.—Inventions designed to im- 
prove retort furnaces for the reduction of zinc oxide 
to zinc are patented by EDWARD FINK, of Milwaukee, 
Wis. Figs. 1 and 2 indicate respectively vertical and 
horizontal sectional views of the apparatus. It com- 
prises a furnace structure 1 and combustion chamber 
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FIG. 1 RETORT FURNACE 

2, enclosing retorts, 3, 4, 5 and 6. These latter are 
long, high and narrow, say 16 ft. long, 8 ft. high and 
8 in. wide. They are charged through feed pipes 14 
0 17, to which are connected hoppers and conveying 
mechanisms as shown. Doors 12 and 13 provide means 
for removing the smelted charge. In front of each 
retort is a reduction chamber 59, filled with coke to 
act as a screen to prevent fine dust entering the con- 
denser 36, and to reduce any zinc oxide which may be 
volatilized before being reduced with the coal or coke 
that forms a part of the charge. 

In another type of furnace the retorts are cylindrical 
and are vertically disposed in the furnace chamber. 
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FIG. 2—RETORT FURNACE 
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Means are provided for charging at the top and re- 
moving the spent material at the bottom of each re- 
tort. (1,213,346-7, Jan. 23, 1917.) 





Condensation of Zinc from Electric Furrace.—A 
method of handling the zinc dust, or poussiére, pro- 
duced in condensing zinc vapors, is patented by Eb- 
WARD S. BERGLUND, of Trollhattan, Sweden. In zinc 
condensation a part of the metal is not recovered as 
liquid but as powder due to the dilution of the vapors 
and the difficulty of maintaining in certain parts of 
the condenser the particular temperature necessary for 
the condensation of differently diluted zinc vapors. The 
inventor, therefore, constructs a furnace with two con- 
densers, in the first of which the temperature is ad- 
justed in such a manner that mainly liquid zinc will be 
condensed. The second condenser receives the gases 
from the first, cooling them to such an extent that 
practically all zine contained therein is condensed as 
powder. In this way the liquid and powder zinc are 
separated. In order to prevent the exposure of the 
zinc powder to the air, where it would be quickly oxi- 
dized, the second condenser is provided with a screw 
conveyor operating in such a manner that the con- 
densed powder is returned to the furnace for further 
distillation. 1,236,395, Aug. 14, 1917.) 


Other Metals 


Aluminous Abrasive.—An abrasive for which supe- 
rior hardness, density, and toughness is claimed is pat- 
ented by HERBERT T. KALMUS, and assigned to the Exo- 
lon Company, of Cambridge, Mass. The invention re- 
sides in provision for cooling the fused charge of an 
electric furnace, so as to permit loss of heat at such 
a rate as to produce a material that is hard, tough, 
fine-grained and dense. The preferred method of 
carrying out the process consists in fusing basic alu- 
minium sulphite in an arc-type electric furnace, and 
in tapping off the fused alumina in a thin stream into 
a mold where it can cool rapidly. The fused material 
can be poured in successive layers in the same mold 
after each layer has solidified. The product is homo- 
geneous and substantially free from reduction prod- 
ucts. 1,226,892, May 22, 1917.) 

Recovery of Aluminium and Silicon from Clay.—A 
metallurgical process and apparatus for this purpose 
are described in a patent issued to VICTOR M. WEAVER, 
of Harrisburg, Pa. The clay is treated with chlorine 
gas at a temperature between 900 deg. and 1200 deg. 
C., with the resulting formation of aluminium chloride 
and silicon tetrachloride. These products are con- 
densed at appropriate temperatures, and the liquid 
aluminium chloride is kept at a temperature of about 
200 deg. C. and under a pressure of about 2% at- 
mospheres. It is subsequently fed to an electrolyzing 
vat containing fused sodium chloride, and the conse- 
quent electrolysis produces metallic aluminium and 
chlorine. The silicon tetrachloride is fed into a vat con- 
taining molten aluminium, where by reason of the 
greater affinity of chlorine for aluminium than for sili- 
con, the latter is reduced with the formation of alu- 
minium chloride. This is then reduced in the electro- 
lyzing vat as first described. (1,238,604, Aug. 28, 
1917.) 


Production of Titanic Oxide.—A method of obtain- 
ing the oxide of titanium, essentially pure, from such 
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substances as titaniferous iron ore, ilmenite, rutile, 
etc., is disclosed in letters patent granted to Louis E. 
BARTON, of Niagara Falls, N. Y., and by him assigned 
to the Titanium Alloy Manufacturing Company of Ni- 


agara Falls. The process consists in dissolving the 
titaniferous material in sulphuric acid and using this 


solution as the catholyte in a diaphragm cell, the ano- 
lyte of which is sulphuric acid. Lead electrodes are 
employed. The voltage used is from 5 to 10 volts and 
the current density about 30 amp. per square foot. The 
result of the electrolysis is the production of a hy- 
drated compound of titanium which, when calcined at 


750 deg. C., is converted into substantially pure 
titanium oxide 1,235,638, Aug. 7, 1917. 


Recent Developments in Blast Furnace 
Blowing Equipment 
By E. M. Griffiths 


After the general adoption of the steam turbine in 
large central power stations, the erroneous impression 
gained ground that the replacing of the reciprocating 
blowing engine by the turbo blower could only be a 
question of a comparatively short time. This expecta- 
tion of the uninitiated was not realized and it is doubt- 
ful if it will ever be realized. 

The same laws of nature which give the steam tur- 
bine advantages over the steam engine are obstacles in 
the case of the turbo blower. Firstly, the steam tur- 
bine excels the steam engine only in the region below 
atmosphere, and in the compression of air for blast- 
furnace use this region is absent because, naturally, the 
compression must start with atmospheric pressure. 
Secondly, the losses in the earlier or high pressure 
stages of steam turbine are converted into heat which 
can be utilized in the latter stages, while in the turbo 
blower the losses in the early or low pressure stages 
mean additional work to be done in the latter stages. 
Thirdly, the steam turbine utilizes the highly efficient 
process of converting pressure into velocity, whereas, 
the turbo blower tries to utilize the very inefficient 
process of converting velocity into pressure. Fourthly, 
the central power station utilizing large turbo gener- 
ators makes power for the sake of selling it. High 
steam pressure, superheat and vacua, which are im- 
practicable around a blast furnace, can be introduced in 
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the central station. Larger and larger units can also 
be installed, whereas the size of the turbo blower is 
limited by the size of the blast furnace. 

While for these very reasons engineers with knowl- 
edge of the underlying principles always had their 
doubts concerning general adoption of the turbo blower, 
another rather unexpected reason has considerably de- 
layed and hindered its introduction. The reason in ques- 
tion is incorrect governing of the blower and consequent 
dusting of the furnace. The turbo blower is a machine 
supposedly free from pulsations, and great advantages 
were expected from a steady stream of air going to the 
furnace. But practice has shown that, quite on the 
contrary, the vast majority of turbo blowers vary in 
volume delivery a much greater amount than recipro- 
cating blowing engines do. The amount of ore lost by 
dusting due to this fluctuation of air supply is so great 
that most blast furnace managers are, at the present 
time, afraid to install turbo blowers. 

In blowing engines the course of development like 
wise has been following rather unexpected lines. By 
comparison of the number of new furnaces built with 
the number of new blowing engines and new turbo 
blowers installed, it is found that a comparatively small 
amount of new blowing equipment has been added. 
This surprising result is explained by the fact that a 
very large number of existing blowing engines have 
been rebuilt in such a way as to have a larger capacity 
and to serve a greater number of furnaces than hereto 
fore. The possibility of increasing the capacity of 
existing blowing engines is largely due to the increase 
in piston speeds made possible by the introduction of 
plate valves, which have been mentioned before in our 
columns. 

The so-called rebuilding of blowing engines is, in 
some cases, limited to the simple replacing of the ex 
isting valves by automatic plate valves. In other in 
stances it means more than that, namely, the removing 
of old cylinder heads and replacing them by heads con 
taining plate valves. In the most extreme cases it 
means the removal of the whole air end, including the 
air cylinder. 

An illustration of the methods employed in replacing 
an old type of valves by plate valves is shown below 
in Fig. 1. Here are seen plate valves arranged i: 
cages, which take the place of large poppet valves 











FIG. 1—PLATE VALVES ARRANGED IN CAGES 





FIG. 2—-METHOD OF INSTALLING VALVES IN HEAD 
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FIG. 3 


REPLACING OLD AIR HEADS WITH NEW ONES 


originally operating in the head. 
in order to 


The cages are dished 
small amount. 
cases the clearance volume is smaller than it 


reduce clearance to a very 
In many 
was with the original valves, while in other cases it is 
ncreased slightly, depending upon the type of valves 
But in this latter 
ase the advantages gained by the instantaneous open- 


being replaced by the cages. even 
the valves and the larger area secured are so 
that the slight 
volume fades into insignificance. 


ing of 


overwhelming increase in clearance 

The arrangement of the valves in cages offers several 
advantages. The remeval of one cover plate exposes 
all outlet valves of the cage to inspection on the de- 
livery side. The inlet cages are made in two parts so 
that the removal of one cover and the top of a cage 
exposes all the valves of that cage to inspection. In 
the extremely rare case of breakage of a valve, the 
whole cage can be easily 
spare one. 


removed and replaced by a 


Fig. 2 illustrates the method of installing valves in 
This latter method 
valve area, but not 
enough to warrant increasing the speed of the engine 
naterially. This method is to be recommended par- 

ilarly in the case of old blowing engines equipped 
with leather valves. The advantage is twofold: first, 
he plate valves are always tight and in consequence 
leliver more air, whereas leather valves soon begin to 
eak, due to warping or charring of the leather; second, 
er pressure can be blown. 


place of existing valves in the head. 


as a rule gives some increase in 


he second method, namely, that of replacing old 
air heads with new ones, is very widely practiced at 
the present time. Fig. 3 (2133) shows the appearance 
of such air heads. The third and last method, namely, 
tha’ of replacing the old air end has been necessary only 
ver. occasionally. 
ntion has already been made of the fact that plate 
val\ es allow higher piston speeds. This feature is bene- 
fic in several ways. At present, due to the poor grade 
ol .oke available, many furnaces are troubled by the 
nec-ssity of more air than was used in the past when 
bet'»r coke was on hand. Increasing the supply of air 
has pulled several furnaces out of a bad predicament. 
More air means not only more pig iron, but in addition 
more furnace gas, more steam, and steady, profitable 
operation. 
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The installation of plate valves and the resulting 
possible increase in speed of the blowing engines has 
enabled a number of plants to erect another furnace 
without installing additional blowing units. The here- 
tofore customary practice of blowing a furnace with 
three or given the 
present possibility of blowing a furnace with two tubs 


sometimes four tubs has way to 
only; and, in fact, a great many furnaces in this coun- 
try are being blown to-day, using only two 84-in. diam- 
eter blowing tubs equipped with automatic plate valves. 
From this it can be seen that the blowing capacity of 
existing plants can be increased 50 to 100 per cent bs 
equipping the present engines with automatic plate 
valves. 
Mest M } ( 
ittsbure!l I 


Chemical Industries of Austria-Hungary 
The Austria-Hungary has re- 
mained in a somewhat backward condition, at all events 


chemical industry in 
as compared with that of Germany, owing to various 


causes, such as lack of navigable rivers and canals, high 


railway rates with consequent high prices for coal and 
other raw material, antiquated company laws, absence 
of an enterprising and industrial spirit, and a compara- 
tively limited market. In the life 
of the country the chemical industry plays only an in- 
significant part, and the number of chemical undertak- 
ings was small, and these, indeed, were only of moderate 
On the outbreak 
of war this state of things was keenly realized. The ab- 
sence of certain raw materials, saltpetre, for instance, 
necessitated the substitute. The very 
limited number of chemical works involved the exten- 
sion of existing ones and the erection of new factories. 
The manufacture of nitric acid and nitrate of lime from 


domestic economic 


size compared with those in Germany. 


search for a 


the air was established on a scale undreamed of in peace 
times; the production of sulphuric acid was enormously 
increased; factories were also erected for the manufac- 
ture of benzole, toluol, glycerine, acetone and for the 
production of sulphur, chlorine, etc. The mineral wealth 
of the country was exploited to a much greater extent 
than before; the sulphuric-acid industry was rendered 
largely independent of foreign pyrites, and lead and 
copper and other metals were obtained. The Galician 
petroleum wells supplied the whole of the Central Powers 
with oil for light, power and lubrication. 

The Austrian chemical industry has, therefore, accord- 
ing to the Chemical Trades Journal & Chemical Engi- 
neer (information from Neue Freie Presse), undergone 
a tremendous revival and expansion, and it will en- 
deavor to maintain its position after the war. The 
home industry, it is said, will supply the home demand 
for chemicals to a much greater extent than heretofore, 
at first with tariff protection if necessary. The war has 
shown the supreme importance of the chemical indus- 
try to the safety of the State; and its importance to 
the country’s welfare in normal peace times is equally 
clear and indisputable. 


Book Review 
Chemical Patents and Allied Patent Problems, by Ed- 
ward Thomas (John Byrne & Co., Washington, D. C.) 
This book presents in very compact form a clear state- 
ment of the intention of the patent law of the United 
States in combination with a reference digest of some 
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1300 chemical or allied cases illustrative of the inter- 
pretation of the law as indicated by judicial opinion. 

The digest is in the form of 245 foot notes, to which 
reference numbers are given in the text. Thus the 
statements of the text, as one proceeds, are sustained 
by, or built upon, the citations given in the foot notes. 
The subject of the text is rendered easily accessible by 
an extremely comprehensive index having 116 headings, 
with reference to the pages of the text. Of the 38 
pages of the text more than two-thirds of the space is 
occupied by the 245 foot notes, which are in slightly 
smaller type than the text. 

A complete table of cases gives its references to the 
serial numbers of the “Notes,” which follow consecu- 
tively in the text. If, therefore, one wishes to know 
what is the intention of the patent law, in any particular 
case, he has but to refer to that portion of the text 
having the numbers corresponding to those appearing 
opposite the name of the case given in the alphabetical 
table of cases. A “Table of Parallel Volumes,” from 
the year 1872 to 1916 inclusive, enables one to locate 
citations in all of the different authorities. 

The book is written from the point of view of an at- 
torney or expert witness instead of that of a Patent 
Office Examiner, and with that point of view in mind, 
has specific notes upon the kind of evidence needed, 
together with notes covering the cases on damages, 
licenses, etc. 

The chemical engineer, and, though less frequently, 
also the metallurgist, finds it necessary to ascertain the 
underlying principles of patent law and to familiarize 
himself with the cases upon which the law of chemical 
patents is based. For such a purpose this book would 
render invaluable assistance, and even as a matter of 
general interest it is fascinating. As a “finding list” 
for the attorney it would appear indispensable as a time 
saver. 


Personal 


Mr. H. W. Aldrich has been appointed general su- 
perintendent for the Ladysmith Smelting Corporation 
(British Columbia). Mr. Aldrich had been in the 
Washoe Plant of the Anaconda Copper Mining Com- 
pany for ten years, during which time he worked up 
through the testing department and laboratory to the 
position of assistant chief chemist. He was in charge 
of the experimental plants which developed their 
leaching process, of the completed 2000-ton Leaching 
Plant, and was later superintendent of the Blast Fur- 
nace Department. 

Mr. H. J. Broderson, instructor in industrial chem- 
istry at the University of Illinois, has accepted a po- 
sition with the Standard Oil Company at Whiting. 

Mr. Sidney Cadwell has joined the staff of the Fed- 
eral Dyestuff and Chemical Co., Kingsport, Tenn. He 
received his Ph.D. at the University of Chicago during 
the summer. 


Mr. John Gross has been appointed metallurgist 


with the U. S. Bureau of Mines and will be stationed 
at Fairbanks, Alaska. 

Mr. H. E. Hollister has resigned as chief engineer 
of both the Kalbperry Corporation and the Kalbfleisch 
Corporation to devote his time to the promotion of his 
newly patented process for the conversion of nitre 
cake into sulphuric acid and salt cake. 
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Mr. E. Jordan of Toronto, Ont., has been appointed 
general manager and chief engineer of L’Air Liquid 
Societé, of Maisonneuve, Que., in succession to E. Roy- 
er, who resigned to go into business in Montreal. Mr. 
Jordan recently came to Canada from France, where 
the parent company is located. The company is erect- 
ing a new manufacturing plant at Halifax, N. S., and is 
building an addition to its Toronto plant. 

Mr. J. C. Lathrop has been appointed manager of 
the recently opened Cincinnati office of the Asbestos 
Protected Metal Company of Pittsburgh, Pa. 

Mr. W. D. Leonard, formerly superintendent of the 
Garfield Smelting Co., has been appointed assistant to 
the general manager for Colorado of the American 
Smelting & Refining Co., with headquarters in Den 
ver. 

Dr. Ralph H. McKee, head of the Research Depart 
ment of the Tennessee Copper Company, has been 
appointed to an Associateship in the Department of 
Chemical Engineering, Columbia University. He will 
have charge of the work in industrial organic chen 
istry given by that department. This is the 
previously given by Drs. Teeple and Whitaker. 


Work 


Mr. Henry A. Oesterle has been advanced to the 
post of resident agent for the Illinois Zine Co. at Jop 
lin, Mo., succeeding the late John Immel. Mr. Oesterle 
was formerly at the company’s headquarters in Peru, 
Ill. 

Mr. Alfred H. Ramage, manager of the Ramage 
mines in Missouri and Oklahoma, has reported for 
service at the officers’ training camp at Fort Niagara, 
N. Y. He is succeeded in the general management of 
the Ramage interests by Mr. J. H. Capelli, formerly 
superintendent of Ramage No. 4 at Carterville, Mo. 

Mr. E. N. C. Rogers of the Procter & Gamble Co. has 
taken the September examination of the Cincinnati 
Board of Education for a special Teacher’s Certificate 
in “English for Foreigners.” This is in continuation 
of the line of “Safety First” campaigning and the 
teaching of Industrial Arts to which Mr. Rogers de- 
votes his spare time. 

Mr. J. E. Schott has accepted a position as chemist 
in the research laboratory of the Federal Dyestuff and 
Chemical Company, Kingsport, Tenn. 

Mr. A. D. Shankland has been appointed chief chem- 
ist of the Lehigh and Saucon plants of the Bethlehem 
Steel Co., succeeding F. O. Kichline, recently trans- 
ferred to Lebanon, Pa. Samuel, Lewis has been ap- 
pointed chemist at the Saucon laboratory, succeeding 
A. R. Hartzell, resigned. 

Dr. T. Dale Stewart of the University of Chicago has 
gone to Berkeley, Cal., where he has a position as in- 
structor in chemistry at the University of Californ! 
He has been in Pittsburgh for several weeks wher: 
has been doing research work for the government. 

Mr. Francis A. Thomson has resigned as dea) 
the School of Mines, Pullman, Wash., and will accept 
a similar position in the University of Idaho. 

Mr. H. N. Thomson has resigned his position as 
metallurgist for the United Verde Copper Co. and has 
entered consulting practice. His address is 918 5. 
Kingsley Drive, Los Angeles, Cal. 

Mr. Norman L. Warford, mechanical engineer, in 
charge of construction for the Powdered Coal En- 
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yineering & Equipment Company of Chicago, sailed 
from New York on August 31 to take up his new duties 
as engineer in charge of the coal pulverizing and cop- 
per smelting department of the Societe des Mines de 
Cuivre de Catemou at Catemou, Chile. Mr. Warford 
has had many years experience in the use of powdered 
fuel and was the designer and first operating superin- 
tendent of the installation of the Anaconda Copper 
Mining Company, at Anaconda, Montana, where about 
one thousand tons of powdered coal per day are used 
in reverberatory copper smelting furnaces. Mr. War- 
ford was with the Anaconda Copper Mining Company 
from December 1, 1913, until November 1, 1916, when 
he went to the Powdered Coal Engineering & Equip- 
ment Company. He has been using powdered coal since 
1897, principally in cement manufacture, and has had 
a like experience in designing, erecting and operating 
cement plants and powdered coal installations for ce- 
ment, copper smelting and steam raising. 


CURRENT MARKET REPORTS 
The Iron and Steel Market 

The iron and steel market has continued generally 
stagnant, the monotony being broken occasionally by 
price declines, relatively minor in their character con- 
sidering the extent of the readjustment that will prob- 
ably have to occur before a really active market again 
presents itself. 

In the case of finished steel products the slight de- 
clines that have occurred thus far have, in essence, 
been a reduction in premiums involved on early deliv- 
eries, for as a rule the latest advances in the upward 
movement occurred on early deliveries, buying for 
really forward delivery having been practically sus- 
pended, not later than last April. In the case of pig 
iron the relatively slight declines that have occurred 
have been from a completely established market, for 
the highest prices developed on the rise were being paid 
for late deliveries, chiefly the fore part of 1918, as con- 
sumers were almost entirely covered for the remainder 
of this year before the last advances occurred. 

Basic pig iron, which attained a level of $54, valley, 
late in June, sold in the past fortnight at $42, with 
more iron offered at the price than was absorbed. In 
other grades of valley iron, and in other markets, there 
was no corresponding pressure of offerings and price 
declines have been slight. It is obvious that appraised 
values have decreased but there has been so little 
trading that the full decrease has not been written into 
the actual quotable market. The furnaces endeavor to 
maintain quotations and transactions are confined to 
small lots for immediate shipment, the price being of 
minor consequence to the buyer. 

The whole market situation, in pig iron, unfinished 
stee| and finished steel, is that buying is confined to 
pressing requirements and involves very small ton- 
hages. The transactions are not such as to develop 
real values, as the quantities bought are inconsequen- 
tial to the buyer and the price paid is unimportant. 


THE GOVERNMENT AND PRICES 


When this market stagnation developed, late in June 
and early in July, there was a disposition to maintain 
that the trade was waiting upon action at Washington 
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in the matter of price fixing, and it became a common 
saying that the market was “waiting upon action at 
Washington.” If such a view were ever correct, it cer- 
tainly has not been correct in the past few weeks. It 
is obvious that there is no conceivable action Wash- 
ington could take that would bring buyers of iron and 
steel into the market so as to inaugurate a fresh buy- 
ing movement. 

The Government can fix prices upon the steel it buys, 
but it seems to be settled now that there will be no gen- 
eral price schedule, fixing flat prices that shall be paid 
upon all purchases. Rather the practice is to place or- 
ders at definite prices, but which are considered ten- 
tative while operating costs during the filling of the 
orders are studied. The Government is indisposed to 
announce the prices it pays, and as producers feel that 
the open market would tend to decline to the Govern- 
ment level in case the prices became public they are 
indisposed to give out the information. Thus this 
business does not tend to set a pace for the general 
market. 

As to purchases by or for the account of our Allies, 
there is serious question whether the Government has 
power to fix prices, and even if it had, the prices would 
be no more likely to become established as matter of 
common knowledge than prices paid for the Govern- 
ment’s own steel. Thus in this respect there is no ac- 
tion to be taken by Washington that would furnish a 
lead for the general market. 

There remains the matter of the Government fixing 
prices for the general market, as was done August 21 
in the case of coal. The authority is not vested in the 
executive at present, but this is contemplated in the 
Pomerene bill now in the Senate. If this bill should 
be passed and acted upon, both contingencies being 
quite doubtful, it is quite certain that the market 
would not immediately proceed to trade at the pre- 
scribed prices. The Government cannot force either 
sellers or buyers to act. Either sellers would refuse to 
sell, as long as they had any orders to fill, or buyers 
would refuse to buy as long as they had any material 
in stock or due them. The last ton of business now 
under engagement would have to be carried out before 
there would be any general action. 

If the market is allowed to proceed to develop itself 
according to normal trade practices it would find its 
level, a level at which buying and selling on a fair 
scale could go on, at a much sooner date, hence action 
at Washington is completely eliminated as the chief 
market factor for the next definite turn in the iron and 
steel market. 

BUSINESS ON BOOKS 


The blast furnaces are sold up practically full to the 
end of the year, and as to 35 to 60 per cent of their 
prospective output in the first half of the new year. 
The large steel mills are claimed to be sold fully to the 
end of the year, with much business under engagement 
for the new year. The Steel Corporation’s unfilled 
obligations are slightly in excess of 10,000,000 tons, 
equal to production for 200 working days, if suitably 
distributed in the different departments and certain to 
be specified against. At the middle of last year it was 
believed that fully one-half the mill obligations were in 
the form of actual shipping orders. At the present 
time the proportion is much less. The smaller mills 
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have much smaller obligations, relative to capacity, 
than the large mills. 

The steel market is usually discussed from the view- 
point of the seller, but there are two sides. When the 
business tide is rising, the feature of the situation is 
that the mills have a given tonnage already sold. With 
prices advancing buyers are sure to call for all the 
tonnage by which the mills have obligated themselves. 
When the tide is ebbing, the tonnage on books must 
not be looked upon as so much sold, but rather as so 
much bought. If a tonnage has been sold it also has 
been bought, and if the tonnage bought is more than 
the buyers find they will require, and therefore more 
than they will specify, the magnitude of the tonnage 
involved is not an element of strength, but rather the 
reverse. 


PROSPECTS 


OF CONSUMPTION 





A sketch of the situation and prospects as to con- 
sumption is as follows. In 1912 and 1913, the two 
largest years before the war, the domestic consumption, 
indicated by the total rolled steel production minus all 
exports direct and indirect, was a trifle less than 21,- 
000,000 gross tons. A similar computation for 1916 
trifle under 25,000,000 tons. The present 
capacity is about 35,000,000 tons, with production at 
the rate of between 90 and 95 per cent of capacity. 
Requirements for the future involve: (1) Steel re- 
quired by the Government; (2) steel required by our 
Allies; (3) steel required by ordinary domestic con- 
sumers. The Government requirements, according to 
orders thus far placed or in prospect, de not seem to 
involve more than 10 to 15 per cent of the output. The 
requirements of the Allies have not been expressed, to 
any extent, for several months. Heavy shipments 
have been going forward without a corresponding 
amount of fresh buying. In order that the combined 
war requirements should amount to 30 per cent of the 
total capacity there will have to be much more buying 
for account of the Allies than has lately been the case, 
If eventually the buying should prove heavier than 
formerly it will be time enough then to consider the 
situation. At 30 per cent for the war requirements of 
the Government and its Allies, full production of steel 
would find an outlet only in case the ordinary domestic 
consumption were as great as in 1916, and this seems 
unlikely to be the case, when building operations are 
being suspended very largely and the mass of the peo- 
ple are practicing voluntary or forced economy. From 
this viewpoint the readjustment in iron and steel 
prices, which has been proceeding in very modest fash- 
ion in recent week, is liable to go to great lengths 
eventually. 


shows a 


Non-Ferrous Metal Market 


Monday, Sept. 24.—The chief features have been the 
continued rise in silver and the decline in lead, which 
experienced two sharp breaks. 

Copper.—The copper market continues dull with now 
and then a slight sign of activity. Rumors were still 
going the rounds in regard to Government price fixing. 
Prompt electrolytic is quoted at 26.50 to 26.75 with 
November 26.25 and December, 26.00. These are hold- 
er’s prices. Prompt lake is held at 27.00 to 27.75. 


Tin.—The tin market continues dull, the foreign mar- 
ket declining on Sept. 20 £1 in London to £244 on spot 
Straits. 


Spot Straits in New York is held at about 
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Banca is 59.50, with Chinese No. 1 at 
55.50 for futures. Straits for December-January ship 
ment from the East Indies can be had for 56.50. Ar- 
rivals up to Sept. 21 were 1685 tons—a very low figure 

Lead.—The trust reduced the price twice since our 
last report, first to 9 cents on the 13th and then to 8 
cents on the 18th. These cuts bring the price down 
to the level of the price fixed for lead by the Govern 
ment. The price of 8.00 cents is also asked by inde 
pendents and no reduction is quoted on deliveries up 
The reductions have stimulated buying 


61.25 cents. 


to November. 
somewhat. 

Spelter—There is nothing new in the spelter mar 
ket, except that the Government is buying on competi 
tive bids instead of fixing a price and then allotting 
contracts. Prompt spelter is quoted at 8.25 E. St 
Louis and 8.42'» New York. 


OTHER METALS 
Antimony, Chinese and Japanese, pound $0.1 
Aluminium, No. 1 Virgin, 98-99 per cent, pound i} i 
Magnesium, metallic, pound > 0O—2.51 
Nickel, electrolytic, pound 
Cobalt, pound 
Cadmium, pound 
Quicksilver, flask 115.0 
Silver, ounce 1.04 
Piatinum, pure, ounce iO 
Palladium, ounce 11 


Chemical Market 

CoAL TAR PRoDUCTS.—The general position of these 
markets has been rather quiet with some items a trifle 
easier for the fortnight. 

Benzol.—Orders are still rather limited but 
are somewhat steadier under the influence of increased 
buying interest. A few contracts for picric acid have 
been let, taking some of the surplus stocks of benzol 
off the market. 

Aniline Oil.—The market has not been particularly 
active and the export business has been limited. Prices 
are still comparatively low in comparison with the cost 
of production. The situation has not favored the man 
ufacturer of late. 

Paranitraniline.—Business has been quiet, causing 3 
contraction of production. Prices have remained fairly 
steady. A few important inquiries, however, have 
been noted lately. 

Metanitraniline.—Three of four domestic 
turers have had very little to offer recently and prices 
are higher. A new production is offered on contract 
and the steady demand bids fair to absorb everything 
offered. 

Monochlorbenzol.—Export inquiries have been light 
Supplies have been adequate and prices have been 
about the same as before. 

Dinitrochlorbenzol.—The absence of business 14s 
brought about lower prices and as competition grows 
the market weakens. 

Toluol.—About 95 per cent of the present produc'ion 
is going into the manufacture of explosives. Dye man- 
ufacturers are experiencing difficulty in securing «p- 
plies. Prices on short term contracts are firm wit! an 
advancing tendency. 

Dinitrotoluol.—The one or two new producers are 
having but little difficulty in selling their product nd 
prices are firmly maintained. 

Toluidines.—These products are about as previc isl) 
noted. An active demand prevails for the para. Prices 
about unchanged. 


prices 


manulac- 
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Naphthalene.—The spot market is very quiet. Some 
price shading is in evidence. Large producers have 
just established their 1918 prices to the drug trade and 
these are about 2c. higher than this year’s contract 
prices. The contract inquiry is widening. 

Phenol.—The market is stronger and prices are on 
the advance. Considerable spot business of much im- 
portance has passed and contracts especially are 
wanted. 

Dinitrophenol.—Prices on this intermediate are lower 
owing to competition. Several important inquiries, 
however, have developed of late. 

Para-amidophenol.—The production is increasing 
and prices are somewhat lower on competition. The 
demand however is quite steady for both the base 
and the hydrochloride. 

HEAVY CHEMICALS.— During the last couple of weeks 
considerable activity has been in evidence, and this was 
not alone true of a few speculative items, but was along 
general lines, and the indications are now that the com- 
ing season will be one in which a large volume of busi- 
ness will be regularly in evidence. 

Caustic Soda.—Prices have almost steadily advanced 
although during the last few days a slight reaction has 
taken place; this, however is expected to be only tem- 
porary, as makers are well sold up for nearby deliv- 
ery and on contract over next year. The speculative 
element has and is playing an important part, but the 
fact remains that consuming business has been ex- 
ceedingly heavy; exports especially to France, Italy 
and the Orient have broadened a great deal lately. A 
great deal of interest is attached to next year’s busi- 
ness, and there are very few makers who have not sold 
a large part of their production for this position. 

Soda Ash.—Not a little activity has come to this 
market, and prices are somewhat higher, because of 
the fact that demand has been heavier induces many 
buyers to cover on forward positions, and practically all 
futures now are held at higher prices. 

Bleaching Powder.—Nothing of importance has oc- 
curred, and sellers are still quoting rather low prices 
for nearby delivery in domestic drums; the export in- 
quiries are fairly good, and business appears to be in- 
creasing somewhat. 

Cyanides.—The markets have been fairly steady and 
the inquiry for the potassium is a bit stronger under 
light offerings. Demand also for the sodium has im- 
proved somewhat, and prices are a few cents higher 
than a fortnight ago. 

Barium Compounds.—There has been considerable 
activity lately, especially in the carbonate, makers of 
which have in most cases sold ahead. The demand for 
the chloride and nitrate appears to be improving some- 
what, and sellers are holding now with more firmness 
than heretofore. 

Silicate of Soda.—Supplies of the 60-deg. material 
are exceedingly scarce, and sellers are not in a position 
to take any nearby business, and futures are higher in 
price; occasionally a lot reaches the open market but as 
a rule this goes immediately into consuming channels at 
rather high prices; the 40-deg. material is also firm, al- 
though not so difficult to obtain as the higher grade. 

Bichromate of Soda.—Under heavy speculation, and 
the efforts of large manufacturers, the prices have ad- 
vanced considerably, although during the last week or 
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so demand has let up somewhat, and slight reactions 
were taken; in view of the fact, however, that 1918 
contracts are to be placed within the next few months, 
an effort will be made to maintain values. 

Bichromate of Potash.—There is a fairly strong tone 
to the market, and sellers are holding with a great deal 
of firmness at the recently increased levels. 

Chlorates.—There is a fairly strong tone to the mar- 
ket for both the potash and soda, and prices have been 
maintained with a great deal of strength. 

Copper Sulphate.—Nothing of unusual interest has 
developed, and sellers continue to quote at prices that 
have been evidence for some time. There is a steady 
tone to the market, and export business is fairly active. 

Arsenic-White.—There is a good demand for this 
product, and sellers in some cases have advanced their 
prices for nearby delivery. 

Arsenate of Lead.—Large makers have just an- 
nounced their prices for nearby delivery and on con- 
tract, and the insecticide trade is coming into the mar 
ket in fairly good volume. 


General Chemicals 


WHOLESA ' Ss IN NEW YO! K pr 20, 1917 
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Lead, acetate, white crystals Ib 
Lead arsenate Ib 
Lead nitrate Ib 
Litharge, American lb 
Lithiur art at Ib l 
Manganese dioxide, | S. I Ib 
Magnes 1 ca ate, te I 
Nickel salt, singl } 
Nickel salt, double I 
Phosphorus, red Ib l 
Phosphorus, yellow Ib 2 
Potassium bichromate lt 
Potassium br le granula It l 
Potassium il 4 al 1, SO-S5 pe ent Ib 
Potassium chlorate ystals Ib 
Potassium cyanide, 98-99 per cent t 2 
Potassium iodide I 2 
Potass " iriate SO-S5 p.c. basis of SO] ton 330 
Potassium nitrate lb 
Potassium permanganate Ib ‘ 
Potassium prussiate, red Ib 2 
Potassium prussiate, vellow Ib l 
Potassium sulphate, 90-95 p basis 00 p.« ton 300 
Rochelle salts Ib 
Salammoniac, gray gran Ib 
Salammoniac, white gran lb 
Sal soda 100 Ib i 
Salt cake 100 Ib l 
Silver cyanide, based on market price of silver oz 
Silver nitrate oz 
Soda ash, 58 per cent. light, flat 100 Ib 3 
Soda ash, 58 per cent, dense, flat 100 Ib 3 
Sodium acetate Ib. 
Sodium benzoate Ib. I 
Sodium bicarbonate, domesti 100 Ib. 2 
Sodium bicarbonate, Englis! Ib. 
Sodium bichromats Ib. 
Sodium sulphite, powd lt 
Sodium chlorate Ib. 
Sodium cyanide lb 
Sodium fluoride, cor er 1 it 
Sodium hyposul phite Ib 
Sodium trate, 05 100 Ib 5 
Sodium nitrite It 
Sodium pe xicle Ib 
Sodium phosphate (tr b 
Sodium prussiate, ‘ Ib 
Sodium silicate quid 10 deg, Ba ‘ 100) Ib 2 
Sodium sulphide, 30 per cent ta 100 Ib ’ 
Sodium sulphide, 60 pet nt, fuse 1Oo It ‘ 
» “li im i rite 
Str 1u trate 
Sulphur rid 
Sulphur xid I 
Sulphu we Oo Tt } 
Sulpl | 1 Tt ; 
Sulp le t 6O 
Tin bi le, 
rin ox 
Zine ca i 
Zin 
Zit c 1 1 
Zine dust 350 
Zine oxide \ in process XX 
Zit 8 at 

Coal Tar Products (Crude) 
Benz t N wi 4 
Benzol wT va 
roluol, 1 va N ‘ l 
Xylol, | ‘ ‘ ga 
Solvent naphtha vater whit ya 
Solvent na ya 
Creosot 251 t ga 
Dip oil, 20 p t ga 
Pitc? : 3 gra t S 
Carbol " 1, « l 95-97 Ib 1 
(arb wood, crud 0 1 } 
Carbolic acid, crude, 25 p t 
Cresol, U. 8S. P 

Intermediates, Etc. 

Alpha naphthylami: Ib 
Aniline oil Ib 
Aniline salts Ib. 
Anthracene, SO per cent Ib. 
Benzaldehyde Ib 4 
Benzidine, base Ib 1 
Benzidine, sulphate Ib 1 
Benzoic acik Ib l 
Benzy! chloride lb l 
Beta naphthol benzoate Ib 7 
Beta naphthol, sublimed Ib 
Beta naphthylamin com ib. 2 
Dichlor benzol Ib. 
Dinitrochlorbenzol Ib. 
Dimethylaniline Ib 
Diphenylamine Ib 1 
H-acid Ib 3 
Metaphenvylenediamine Ib 1 
Monochlorbenzol Ib 
Naphthalene, flak« Ib 
Naphthionie acid, crude Ib 1 
Nitro naphthaline Ib. 
Nitro toluol Ib. 
Ortho-amidophenol lb 
Ortho-toluidine Ib 
Para-amidophenol, base ib i 
Paranitraniline Ib l 
Paraphenylene diamine ib. ; 
Para toluidine lb 2 
Phenol, t Ss. P lb. 
Resorcin, technical Ib 8 
Resorcin, pure lb. 13 
Salicylic acid Ib 1 
Salol Ib l 
Sulphanilic acid Ib 
Tolidin Ib 3 
Toluidine-mixture Ib 
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Petroleum Oils 


Crude (at the Wells) 
Pennsylvania bt 
Corning, Ohio bl 
Somerset, Ky bt 
Wooster, Ohio bt 
Indiana bb 
Illinois bt 
Oklahoma and t 
Caddo, La., light bt 
Corsicana, Tex., light bb 
California bb 
Gulf Coast bt 


Kansas 


New York ‘ 
Pittsburgh gal 
Oklahoma- Kans bt 
Texas } 
Los Angeles bb 
San Francisco bt 


New York 
Boston 
Pittsburgh. xy 
Chicago x 
Oklahoma ua 
v 


San Francisco 


Lubricants 


Black, reduced, 29 gravity, 25-30 cold test gal 
Cylinder, light gal 
Cylinder, dark gal 
Paraffine, high viscosity gal 
Paraffine, .903 sp. gr gal 
Paratiine, .865 sp. gr ya 


Flotation Oils 
Prices at New York) 


Pine oil, steam distilled, sp. gr. 0.925-0.940 gal 
ine oil, destructively distilled, sp. gr. 0.920-0.940 gal 
Pine-tar oil, sp. gr. 1.025-1.035 gal 
Pine-tar oil, double refined, sp. gr. 0.965-0.990 ga 
Pine oil, light, sp. gr. 0.950, tank cars, f.0.b. works.... ga 
Pine oil, heavy sp. gr. 1.025, ta k ears, f.o.b. works.. ga 
Pine tar. thir sp. gr. 1.060-1.080 gal 
Turpentine rude, sp. gr. 0.980-1.000 gal 
Hardwood oil, f.o.b. Michigan, sp. gr. 0.960-0.990 wal 
Ha wood l, f.o.b. Michigan, sp. gr. 1.06-1.08 wal 
Wood creosote, ref ua 


Vegetable and 


( na w i 

Cottonseed a! 
Linseed oil, raw 1 va 
Peanut i : 
Ros ret ru ua 
Rosin rth run rt 
Sova bear Manchuria 

lurpentine, spirits gal 


Miscellaneous 


Barytes, floated, white, foreign ton 
Barvytes, floated, whit i est ton 
Beeswax, white pure It 
Carnauba wax, flor It 
Casein it 
Chalk, light, precipitated, Englis! It 
Feldspar tor 
Fuller's earth, powdered 10 | 
eecesinn. ceucin. Weems It 
Ozokerite, American, refined, white Ib 
Red lead, dry, carloads Ib 
Rosin, 280 Ib bbl 
Soapstone ton 
lale, American, white ton 
White lead, dry Ib 
° 
Refractories, Etc. 
(F.O.B. Works 
Chrome brick net ton 
Chrome cement, Grecian net ton 
Clay brick Ist quality fireclay per 1000 
Clay brick, second quality per 1000 


Magnesite, raw ton 





Magnesite, calcined ton 
Magnesite, Grecian, dead burned net ton 
Magnesia brick, Grecian, 9x4 net ton 
Silica brick. ......... per 1000 


Ferroalloys 


Ferrocarbontitanium, 15-18 per cent, carloads, f.o.b 


Niagara Falls, N. Y ae ton 
Ferrochromium, per Ib. of Cr It 
Ferromanganese, domestic, delivered ton 
Ferromanganese, English ton 
Ferromolybdenum, per Ib. of Mo Ib 
Ferrosilicon, 50 per cent, carloads, del., Pittsburg! ton 
Ferrosilicon, 50 per cent, contract ton 
Ferrotungsten, 75-85 per cent, f.o.b. Pittsburgh Ib 
Ferrouranium, f.o.b. works, per Ib. of { Ib 
Ferrovanadium, f.o.b. works Ib 
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4 


nO 
35 
30 
40 
SO 
135 
MO 


Nominal 


oo 
on 
oo 
oo 
oOo 
0o-— 
0o-_— 


Ores and Semi-finished Products 


Chrome ore, 48 per cent minimum, f.o.b. Cal., per unit 
Manganese ore, 48 per cent and over, per unit. 
Molybdenite, per Ib. of MoS» 

Tungsten, Scheelite, per unit of WO, 

Tungsten, Wolframite, per unit of WO, 

Uranium oxide, 96° : 

Vanadium Pentoxide, 99% 


etna o. 
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INDUSTI.AL 


Financial, 





New Companies 


Allied Drux & Chemical Corp., Wilming- 
ton, Del. Capital $1,000,000. To make drugs 
chemicals, et: W. S. Randall, F. A. Arm- 
strong, ©. M. Egner, Wilmington, Del 

The Alosta Chemical Co., Los Angeles 
Cal. Capital $10,000 W. R. MeNair, S. A 
Wright and L. Hyde 

The Ambler Chemical Corp., Pear! River, 
N.Y Capital, $100,000 To manufacture 
hemicals and allied products Incorpora- 
tors are A. R. Oakley, Pearl River; W. E 
Shields, Jr ind Paul E. Britsch, Brooklyn 

y 

American International Steel Corp., Port 

nel, Me Capital $1,000,000 

The Argo Oil Company, Dover, Del. Capi- 
il, $10,000 To develop oil lands in- 
orporator ire G. G. Stiegler, William F 


Keefe and FE. E. Wright, Wilmington 


Atlantic & Pacific Safety Ix plosives 
Corp Wilmington, Del Capital $500,000 
fo make, sell and deal in all kinds of pow- 


der and explosives, et« W. F. O'Keefe, G 
«. Stiegler, FE. E. Wright, Wilmington, Del 
rhe Automotive Corp., Dover, Del. Capi- 
tal, $10,000,000. To manufacture engines 
otor trucks ete Incorporators are 


Md — wv 
Wilmington, 


Clement M Enger 
Haywood and" | it 
Lrel 


Elkton, 
miinger 


The Babcock Scientific Paint & Oil Co., 
Newark, N. J Capital, $125,000 To man- 
ifacture paint ete Incorporators are 


H. Graham, Scarsdale, N. Y. A 


Scarborough, New York City, and R. 2 
Schoemaker, Newark 

Rergman Co., In Brooklyn, N. ¥ Cap- 
‘ $10,000 ro deal in chemicals, dyes 
paints, varnishe W. J. Molinari, H. C 
Ehrlich, 8. Cohen, 31 Liberty Street, Man- 
hattan 

Chonon Bernstein, Inc, New York City 
Nominal capital, $5,000 To manufacture 
chemicals, etc Incorporators are L. Scott 
and C. and E. Bernstein, 253 West 112th 
Street, New York 

Cc. Berthel & Co., Inc., New York. Capi- 
tal $10,000 To deal in chemical drugs, 
Chinese articles (*. H. Berthel, R. Weller, 
A. Sharp, New York 

& C. Leather Co., Newark, N. J. Capi- 

tal $75,000 To manufacture and deal in 
leather. Incorporators, B. N. Chanalis, V 


©. Compalattaro and M. B all 
f Newark 


The Cap Rock Oil & Gas Co., 


Chanalis, 


Chicago, Ill 


ipital, $200,000 To engage in the pro- 
duction of oil and gas Incorporators are 
W. C. Malone, W. ©. Daly and J. G. Burns 
all of Chicago 

The Carbon Products Co., Dover, Del 


Capital, $120,000. To manufacture tar dyes, 
creosote and kindred products. Incorpora- 
t are M. B. F. Hawkins, J. G. Gray and 
H. M. Kennedy, Wilmington. 
Conshohocken Steel & Alloy Corp., Phila- 
deiphia, Pa Capital $250,000 Incorpora- 
te are F. R. Hansell, Philadelphia; J. V. 
Pimm, S. C. Seymour, Camden, N. J. 


_ Crescent Chemical Corp., Elizabeth, N. J. 


( tal, $20,000 To make and sell ave. 

et Incorporators are F. Curtin, H. 

- rhlin, A. W. Button, all of Biter beth. 
-ew-Levick, Jersey City, N. J.; to deal 

in petroleum products. Capital, $3,500,000. 

In rporators, J. D. Baker, J. P. Murray, 


F. F. §. Saurman, all of Philadelphia. 
Purt C. Crittsinger, Inc., Niagara Falls, 
N. Y. Nominal capital, $5,000. To manu- 
faciure paper, wood pulp, etc. Enestpete- 
tors are B. C. and M. Crittsinger and H. 
Constantine, Niagara Falls. 

Davidson Pipe & Iron Corp., Brooklyn, 
N. Y. Capital, $10,000. Incorporators, Ellis 
avidson, Chas. Levine, Philip Levine. 


F A. Dillingham, Inc., New York City. 
Active capital, $30,000. To manufacture 
chemicals, etc. Incorporators are F. 
Dillingham, A. B. Champlin and R. P. 
= rd, 17 West Forty-second Street, New 
or 

Dicks, David & Heller Co.; to make dyes 
and dyestuffs. Capital, $40,000. Incorpora- 
tors, W. B, Walsh and R. H. Miller, Brook- 
lvn: H. Rothkowitz and M. E. Schaefer, 


New York Incorporated in Delaware. 


Construction and Manufacturers’ 


News 


The Goodrich-Lockhart Co., Orange, N. J 

puts $lZ50,000 To manufacture chemi- 
cal ete Incorporator ire M. P. Coffin 
W J. Maloney and E. J McWhinney Wil 
! neton lel 

Helvetia Commercial! Cs Ir New York 
Capita $50,000 Incorporator are W 
Saenger Norman M Beh: Elizabeth L 
Clancy 

Jule Hirschfeldt & Co., Ine New York 
("ity Capital $25,000 To manufacture 
hemical dyestuffs, et« Incorporators are 
Cc. M Allen \ M Nascher and C Hirscl 
feldt, 644 Riverside Drive. 

Jefferson Rolling Mill Ce Birmingham 
Ala Capital, $150,000 Ts manufacture 
mold, refine and prepare for market iron 
teel, clay and metals, et« 

The Karosenc Paper Box Co Newark 
uN. o Capital, $25,000 To manufacture 
paper boxes and kindred products Incorp 
orators are Harry Karosenc and J. and B 
Fishtrom, Newark 

Kutsche Machine & Foundry Co., Pitts 


burgh Capital, $220,000 


Lewes ©i11 & Chemical Co 
Del Capital, $500,000 Robert 
S. H. Baynard, L. A. Bro 


Wilmington 
Pennington 
whnhill of Wilming 


Marquette 
$250,000 
lands 
John A. 
ton, 65 Cedar Street, 
The New 


oi New York City 
To develop oil properties 
Incorporators are S. B 
Moore and A. W. Brit- 
New York 
Process Rubber Co., West New 
York, N, J Capital, $100,000 To manu- 
facture automobile tires by special process 
Incorporators are Reinhard Brueckner 
West New York. and T. Schelberger and 
John Berger, both of Union Hill 

The New York Tool Manufacturing Co 
Alpine N J Capital, $25,000 To manu- 
facture tools, ete Incorporators are P 
Turpeach, Brooklyn, N. Y A. F. Andrews, 
New York City, and S. Yankus, Alpine 
N. J 

Ocoee Copper Co, 
tal, $100,000 To 


The Perfenol Co 


Co 


gas 
Howard 


Knoxville, Tenn. Cap 
manufacture brass 

Elizabeth, N. J Cc 
tal, $50,000 To manufacture synthetic 
products of various kinds Incorporators 
are K. C. FitzSimmons, R. T. Green and 
atigan, all of Paterson 


api 


H. F. Rs 


The Pittsburg-Oregon Mining & Milline 
Co., Grants Pass, Ore., has filed articles 
of incorporation, with capital stock of 
$2,000,000. A general mining and ore mar- 
keting business will be carried on 

The Seton Chemical Co., West Hoboken 
N. J ‘apital, $50,000 To manufacture 
a Incorporators are A. Murray, 
Arlington: Edward Murray and E. Saling, 
Newark, N. J 

The Straight Line Manufacturing Co., 


New York City. Capital, $20,000. To manu- 
facture chemicals and kindred products. In- 
corporators are R. A. Van Vechten, G. H 
Bensen and N. H. Phillips, 206 Broadway, 
New York 

The Tejure Products Co., Inc., New York 
City. Capital, $10,000. To manufacture 
chemicals and allied products Incorpora- 
tors are B. Jurist and D. and A. B. Tiet- 
jen, 513 East 118th Street, New York 

Tri-City Steel Co., Dover, Del. Capital, 
$1,000,000 To make iron, steel, etc In- 
corporators are F. D. Buck, J. _D. Brook, 
K. E. Longfield, Wilmington, Del. 

United Ohio & Chemical Corp., Delaware. 
Capital, $2,000,000 To deal in and with 
oils, greases, tars, chemicals, etc. In- 
corporators are F. A. Armstrong, C. M. 


Eener, W. S. Randall. Wilmington, Del 
Construction and 
>. 
Operation 

California 
LOS ANGELES.—The Stauffer Chemical 
Company of San Francisco is to establish 
a big manufacturing plant here, prelim- 
inary building contracts already having 


been let to Leonardt & Peck, a local firm. 
It is said that the construction costs of the 
group of buildings to be erected will range 
from $80 000 to $100.000. The initial con- 
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tract is for the foundation of the nal 
building, a structure covering a gro. 
area of 116 by 240 ft., to be one story ir 
height and of concrete, lined with fire brick 
and with fire brick floors All of the build 
ings are to be similarly constructed Plar 
are being drawn in Francisco 
RICHMOND A contract has 
an Oakland firm for erection of the b 
the American Carbon Cx 
this city Surveys of the s 
been finished and work is read 
The plant will be one of the biggest 
kind in the ountrs 
*‘KTON \ 
mill for the manufacture of 
quality of paper used in the making of 
boxes and cartons is planned for city 
The factory has purchased 37 acres of land 
in the Boggs tract just west of the M« 
Douga site The machinery has 
rdered, and actual truction will 
menes very shortly The name rf 
mpany has not yet been made put 


Idaho 


COEUR D'ALENE The Carbonate Hi 
ind Idaho Giant Mining properties have 
been consolidated by Wilbur Greenough 
ind both properties are to be extensively 
developed 
KELLOGG 
Hill & 
(company 
the Idaho 


Sal 


ing ot 
plant i 
have 
start 
of the 
S TOM dollar 
that 


million paper 


specia 
this 
beer 


com- 


the 


con 


The smelter of 
Sullivan Mining & 
has beer 
Board of 


the Bunker 
Concentrating 
assessed at $426.00 by 
Equalization 


Louisiana 


NEW ORLEANS.—B. W 
dent of the Dixie Steel Corporation, recent 
y announced the purchase of a factor) 
site, measuring about 500 by 963 feet en 
the New Basin Canal paralleling the tracks 
of the New Orleans Terminal Railroad and 
the Public Belt The location will enable 
the corporation to transport raw material 
from the Alabama fields to its mill throug! 
the New Basin Canal 

President Seidel stated that 
erations will be started as 
details have been worked out by the 
pany'’s architect, Sam Stone, Jr 


Seidel pre 


building op- 


soon is the 


Maryland 
ALTIMORE The 
Company is at present 
000 Ib. of copper and brass tubing per 
month. Work on the rolling mill is being 
pushed, and it is expected that it will be 
ready for operation around the first of the 
year This plant will make copper and 
brass plates exclusively, and the company 
already is assured of a ready market for 
the product 

This mill complete will 
mately $700,000 and will be paid for out of 
earnings. The new mill will be equipped 
to turn out 1,000,000 Ib. of plates and 
rods a month or a tonnage equal to that 
of the tube plant 


Baltimore 
turning out 1 


O00 


cost approx 


Minnesota 


MINNEAPOLIS Work on a 
that will cover 40 acres and manufacture 
creosote oils and chemicals was begun re- 
cently in St. Louis Park by the Republic 
Creosoting Company, which now maintains 
a plant in Twenty-fourth and Marshall ave- 


new plant 


nues 

The new plant will be constructed by 
200 men on the former site of the beet 
sugar factory in St. Louis Park and wil! 


be in operation early in 
cording to A. E. Larkin, the company’s 
Minneapolis manager. The present Minne 
apolis plant will be consolidated with the 
new one 

The new plant will manufacture creosote 
oils, carbolic acid, napthaline and other 
chemicals from tar, which is a byproduct of 


December. ac- 


coke ovens. The tar will come from coke 
ovens in St. Paul and many towns ir 
Minnesota and the Northwest that have coal 


gas plants 
Missouri 


KANSAS CITY 


F -Plans for establishing a 
$5,000,000 powder 


plant in Kansas City 
have about been completed, according to 
¢. C. Palmer, a local realty dealer. As 
the representative of an Eastern firm al- 
ready engaged in the manufacture of pow- 
der and high explosive chemicals, Mr 
Palmer said he has an option on 118 acres 
of land adjoining and just east of the 
properties of the Standard Oil Company at 
Sugar Creek, which is to be used as the 
site for the plant. 


ST. LOUIS.—The proposed investment 
by the Monsanto Chemical Works of ap- 
proximately $750,000 in the erection of a 


new plant in East St. Louis was announced 
yesterday by the East St. Louis Chamber 
of Commerce. The company’s main plant 
is at 1800 South Second street, St. Louis 
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Negotiations for the purchase of about 
”) acres of ground in the vicinity of Missis- 
sippi avenue and the Terminal Railroad 

line have been closed, 

Fining, manager of 

on this site that the 

plans to erect a large plant 
ianufacture of chemicals 


Montana 


ANACONDA The Richmond Mining 
Company, which has been shipping a por- 
tion of its ore to the Montana smelter of 
the Anaconda Copper Company at Anacon- 
da, and the remainder to Tacoma, is now 
shipping all of it to the Tacoma Smelter 
The company is also negotiating for a rate 
which will permit shipments to the smelter 
at Greenwood, B. C 

ANACONDA.—The Montana Tungsten & 
Silver Company has instructed Supt. J. E. 
Walker to rush work on the Hidden Lake 
cyanide plant, in order that it may be 
ready before winter All the equipment 
for the concentrator is on the ground with 
the exception of the boiler 

ANACONDA On August 24, the Ana- 
conda Copper Mining Company announced 
a general shutdown of its properties in the 
state, following a strike of smeltermen at 
the Washoe Smelter at Anaconda. All of 
the mines of the company have closed, 
together with the smelter at Anaconda 
The smelter at Great Falls will be kept 
in operation until the ores in _ transsit 
are disposed of when it is expected it 
will be closed. Of the three thousand men 
employed at the Washoe plant, only 110 
have reported for work. That the fires have 
been allowed to go completely out in the 
Anaconda plant, is an indication that the 
existing shutdown will be a prolonged one. 
The mines in the vicinity of Butte are 
without facilities for storing ore, and with 
smelters out of business, it is expected that 
most of the larger mines will be closed 
down 


New Hampshire 


PORTSMOUTH.—tThe plant of the Ag- 
ricultural Chemical Company. which owns 
the Eastern Ojl & Rendering Company 
and the Eastern McElwain Company's 
plants will be enlarged. A large brick 
building is being planned. 


New Jersey 


HARRISON.—Plans were filed recently 
by the Crucible Steel Company of America 
for a new press and forge shop in Harri- 
son, to cost $390,000. The building is to be 
of steel and brick and its dimensions are 
to be 222 feet wide, 427 feet long, and 132 
feet high. It will contain an inner gallery 
22 feet wide. 

PATERSON.—The Society for Useful 
Manufactures sold several city lots on Mc- 
Bride avenue, adjoining the Hayes Manu- 
facturing Company's plant, to the Fine 
Colors Company, for the sum of $6,370. 

It is the purpose of the Fine Colors Com- 
pany to erect a large mill on the property, 
the cost of which will be $20,000 

The Fine Colors Company manufacture 
newspaper colors, etc., and is at present 
occupying mill space in the old Gun Mill 
yards, 

PATERSON.—The Commercial Chemical 
Company bought about twenty acres of the 
William T. Kyle estate, at East Forty- 
third street and the Boulevard, adjacent to 
the Susquehanna Railroad, Paterson, as a 
site for a large plant. 

RUTHERFORD.—J. Sterling Drake and 
Edward S. Brown have sold to the Burns 
Manufacturing Company two acres of land 
at East Rutherford, N. J., to be used as a 
site for a chemical plant. The property 
fronts on Paterson Plank road and the 
rear rests on the Erie Railroad, main line, 
with private siding into the property. 

AUBURN.—Having completed the main 
buildings of its new plant for making cru- 
cible and electric furnace steel, the Cayuga 
Steel Company, Ltd., of Auburn., N. Y., is 
to begin operations with two 28-pot cru- 
cible melting furnaces and two electric 
furnaces, a hammer plant and rolling mill. 

BINGHAMTON.—The Hire’s Condensing 
Company, an adjunct of the firm which 
manufactures the famous Hire’s root beer, 
has purchased a 13-acre tract of land north 
of Hillcrest in the village of Port Dickin- 
son, upon which tract it is to erect a plant 
at an estimated cost of $500,000, for the 
manufacture of metal condensing utensils. 

BUFFALO.—Contracts were let recently 
for the erection of a new chemical plant 
on South Park and Coleate avenues, near 
the new Commercial Electrolytic corpora- 
tion plant. It will of reinforced con- 
crete, and the contractors have agreed 
to have certain of the buildings ready for 
manufacturing within sixty days. This new 
plant will be owned and operated by the 
Great American Chemical ducts Com- 


METALLURGICAL 


AND CHEMICAL 


pany, a $10,000,000 corporation, with head- 
quarters at New York. The Buffalo plant 
will produce pharmaceutical chemicals 


Ohio 


TOLEDU,—A fertilizer plant to employ 
200 people is to be erected in Toledo by the 
Royster Guano Company, which operates 
eleven plants in the United States 

A 7-acre site on the Michigan Central 
tracks in West Toledo was purchased by 
the company 

Work on the plant will start immediately 
The Toledo plant will be the northern dis- 
tributing center for the company 


Oklahoma 


ARDMORE.—A _ $1,000,000 steel plant is 
proposed by Missouri capitalists, who have 
asked for donation of a site here 


Oregon 


Astoria Pulp & 
pany will start operation of their new 
$100,000 plant which is practically com- 
pleted. Waste paper will be used and made 
into pasteboard. It is stated the entire 
output has been contracted for 

OREGON CITY.—The_ Terrell  Silicia 
Mines near this city are to be developed 
and extensive improvements made to them. 
Company has contracted with a San Fran- 
cisco Products firm to supply 100 tons of 
silicia monthly for the next year. Product 
has previously been used almost entirely 
by Clackamas County as a filler for pav- 
ing 

PORTLAND.—The American Mining & 
Smelting Company has brought suit in the 
Federal Court in Portland, to enjoin the 
Bunker Hill & Sullivan Mining and Con- 
centrating Company, an Oregon corpora- 
tion, from smelting its own ores in a new 
smelter recently built at Kellogg, Idaho 
The complaint alleges that the plaintiff 
holds a 25-year contract for the exclusive 
smelting of ores mined by the defendant 
company, and that the contract lacks 12 
years of expiration. The contracts call for 
all ore containing from 30 to 70 per cent 
lead. The new smelter of the Bunker Hill 
Company can handle ore with a content of 
less than 30 per cent. and more than 70 
per cent, according to Bunker Hill officials. 


SALEM.—The Natural Fireproof Lumber 
Company, composed of Seattle business 
men, has been formed to develop a huge 
deposit of volcanic tuff or lava at Mount 
Angel, Ore., near Salem. The product is 
claimed to possess remarkable fireproof 
qualities, and will serve as cheap substi- 
tute for asbestos or other fireproofing. 
Company has acquired 4,000 acres of the 
land, and will immediately develop it. It 
is capitalized at $100,000 and is composed 
of F. T. Crowe, W. L. Rhodes, John W. 
Eddy, A. Warren Gould and A. D. Coulter. 


ASTORIA Paper Com- 


Pennsylvania 


TEMPLE.—The new plant of the Temple 
Malleable Iron Company at Temple, sev- 
eral miles north of Reading, will be larger 
than expected. The buildings will include a 
one-story malleable iron foundry, 136 by 288 
feet; a hard-iron mill 32 x 170 feet; one- 
story pattern shop, 36 by 90 feet: core 
house, 50 by 70 feet; power plant for op- 
eration, 65 by 80 feet. The building will 
be brick, steel and reinforced concrete, 
and the new work and equipment will cost 
$500,000. 


Texas 


HOUSTON.—The Empire Gas & Fuel 
Company will soon begin the construction 
of an oil refinery on the site recently pur- 
chased adjacent to the Houston Ship Canal. 
The proposed plant will cost about $2.000,- 
000, and the company will receive its oil 
supply from the Gulf Coast fields of Texas 
and the Healdton field of Oklahoma. Its 
subsidiary, the Producers’ Refining Com- 
pany, which owns a refinery at Gainesville, 
Tex., is connected with the Healdton field 
by means of a pipe line. The Empire Gas 
& Fuel Company will build a pipe line from 
its proposed refinery near here to Gaines- 
ville, a distance of more than 300 miles. 


Washington 


INDEX.—The Sunset Mines, Ltd., is plan- 
ning construction of a concentrator and ore 
mill at its mining properties. Mill will have 
capacity of 100 tons of ore daily. 

SEATTLE.—The Presto-Lite Company, 
owing to the rapid growth in shipbuilding 
industries and consequent demand for the 
company’s products, has Increased its out- 
put more than 100 per cent Purine the 
month of July, according to W. FE. Darden, 
Manager, Seattle shipbuilding plants and 
industries using rapid oxyacetylene weld- 
ine and cutting instruments, used nearly 
660,000 feet of acetylene gas. Company 
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uses more than three carloads of carbide 
each month. 

SEATTLE.—The Puget Sound Pulp & 
Power Company has filed articles of in- 
corporation, with capital stock of $16,000,- 
000, and it is reported plans the construc- 
tion of a large power piant and paper mill 
in the vicinity of Seattle 

SEATTLE.—While the steam vessels of 
the port commission are not in any im- 
mediate danger of being laid up owing to 
the fuel oil shortage, as the commission 
recently entered into a contract with the 
General Petroleum Company to supply this 
commodity for the ensuing year, an experi- 
ment in the use of powdered coal will prob- 
ably be made in the near future. 

George Nicholson, chief engineer of the 
port, at yesterday’s meeting submitted a 
proposal to experiment with powdered coal 
as a fuel, and he was authorized to con- 
duct such experiments on the ferry Leschi 
as soon as he deemed it convenient. 

SEATTLE.—Forced to the expenditure of 
between $400,000 and $500,000 by reason of 
the approaching famine in fuel oil, the 
Puget Sound Traction, Light & Power Com- 
pany decided to-day upon radical changes 
in its steam heating plant at Western 
Avenue and Union Street and in its steam 
electric power plant at Georgetown. 

“At Georgetown at an expense of between 
$200,000 and $250,000, we will put in chain 
gratés, or automatic stokers, in which to 
burn ordinary coal, instead of the oil 
which we have been using there,” accord- 
ing to Vice-President W. H. McGrath 

“On Western Avenue we shall spend an 
equal sum in the enlargement and conver- 
sion of our plant, beginning the work just 
as soon aS we can get the necessary ma- 
terials. It should all be completed by next 
spring. The present building will be ex- 
tended along its present lines to hold the 
powdering apparatus for our new fuel, for 
boiler and for equipment. 

“Most of the money, however, will be 
spent inside of the present building. We 
have an oil contract that runs for another 
year, but we will not be able to get enough 
oil to carry on our increasing business. 

“Therefore we plan to install an entirely 
new system that will involve the burning of 
powdered coal.” 

SEATTLE.—Confirming many rumors 
that a huge steel plant would be built on 
Puget Sound, Bart B. Thane, Alaska min- 
ing man and associate of D. C. Jackling, 
announced recently that the plant, requir- 
ing a capital of $25,000,000 would be built 

“Present labor conditions, high price of 
materials and difficulties of transportation 
are the factors holding back construction,” 
he said. “‘When these matters are cleared 
away work will be started.’”” Considerable 
San Francisco capital is interested in the 
pliant. 

VALLEY.—The Valley Magnesite Com- 
pany, here, has announced that it will ex- 
pend more than $100,000 in construction 
and development of a modern calcine plant 
Irving Whitehouse, director. 


British Columbia 


GREENWOOD.—The Greenwood Smelter 
of the Canada Copper Corporation has re- 
sumed operations with one furnace, and 
will blow in a second furnace as soon as 
sufficient coke begins to come in. Company 
is smelting ore from the Mother Lode Mine 
and Lone Star Mine. 


TRAIL.—The second of the four copper 
furnaces at the Trail smelter of the Cor 
solidated Mining & Smelting Company 
Trail, B. C., has been blowing in, owing * 
improvement in the supply of coke that 
being received from Crow's Nest. First fur 
nace was placed in operation August Is! 
after the battery had been cold for mar 
weeks, due to strike of coal miners. Com 
pany hopes to receive sufficient coke in the 
near future to permit of utilization of en- 
tire group of copper furnaces. An !! 
mediate result of the two copper gold fur- 
naces in blast will be proportionate in- 
crease of shipment of copper-gold ores from 
Rossland. Rossland shipments this year 
have been curtailed because of coke troubles 
The new concentrator at Trail smelter ‘3 
reported to be working satisfactorily in the 
experimental dressing of Sullivan ores by 
the oil flotation process. 


Alaska 


JUNEAU.—According to statement of 
L. Thane, Manager of the Alaskan-Gast 
eau Development Company, $25,000,000 will 
be expended in wood and pulp mills in that 
vicinity, as soon as certain contracts can 
be sent from the Government regulating 
amount of raw materials. He asserts that 
such a plant could profitably be installed, 
and compete with Canadian mills and pu'D 

lants on an equal basis. Engineers have 

n investigating the project for more than 
two years. 
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